BGI-121CP , -501- 



Glu Asp Pro Arg Val Ser lie lie Val Asp Asp Ala Phe Thr Trp Leu 

345 350 355 

cgc tec ggc gga aat aat ggc gaa act tac gat tec ate ate ate gat 1219 

Arg Ser Gly Gly Asn Asn Gly Glu Thr Tyr Asp Ser lie lie lie Asp 
360 365 370 

ctt ccc gac cca aac aac gac acc atg gec agg ctg tat tea gaa gag 1267 

Leu Pro Asp Pro Asn Asn Asp Thr Met Ala Arg Leu Tyr Ser Glu Glu 
375 380 385 

ttc tac acc ttg gee cga gca cga ctg aac gaa caa ggc cgc atg gtg 1315 

Phe Tyr Thr Leu Ala Arg Ala Arg Leu Asn Glu Gin Gly Arg Met Val 
390 395 400 405 

gtg caa tec tec age gec tac acc act cca gat gtg ttc tgg cga gtt 1363 

Val Gin Ser Ser Ser Ala Tyr Thr Thr Pro Asp Val Phe Trp Arg Val 

410 415 420 

gga gca acc ttg aaa teg gcg ggc tgt gaa caa gtc ate cca tat cac 1411 

Gly Ala Thr Leu Lys Ser Ala Gly Cys Glu Gin Val lie Pro Tyr His 

425 430 435 

gtg cat gtt ccc aca ttt ggc gac tgg ggc ttc caa ctg tgt ggc cct 1459 

Val His Val Pro Thr Phe Gly Asp Trp Gly Phe Gin Leu Cys Gly Pro 
440 445 450 

gee gac atg gaa tta gag ctt egg gaa gac acc ccg cca ctg act ttc 1507 

Ala Asp Met Glu Leu Glu Leu Arg Glu Asp Thr Pro Pro Leu Thr Phe 
455 460 465 

ctt aat gat gaa gtt ctg gtg get. get ggg gtg ttt ggg ttg. gat aat 1555 

Leu Asn Asp Glu Val Leu Val Ala Ala Gly Val Phe Gly Leu Asp Asn 
470 475 480 485 

cag cct cgt gaa ttg gaa cct tec acg ctg gat cat ccc cgc gtg gtg 1603 

Gin Pro Arg Glu Leu Glu Pro Ser Thr Leu Asp His Pro Arg Val Val 

490 495 500 

gag gat ctg cgc aag gga tac cgc gaa tea ggc gac tagctgeaac 1649 

Glu Asp Leu Arg Lys Gly Tyr Arg Glu Ser Gly Asp 

505 510 

gatgegctgt gtg 1662 



<210> 348 
<211> 513 
<212> PRT 

<213> Coryne bacterium glutamicum 
<400> 348 

Met Ser Asp Leu Gly Pro lie Trp Arg Trp Leu Leu Leu Val. Ser Val 
1 5 10- 15 

Ser lie Cys Ala Ala Ser Gly Leu Val Tyr Glu Leu Ala Leu Val Ser 
20^. 25 30 

Leu Ser Thr Ser Leu Asn Gly Gly Gly lie Val Glu Thr Ser Leu lie 
35 40 45 
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Val Ala Gly Tyr 
50 

Pro Phe Leu Asn 
65 

Leu Gly Leu lie 



Ala Thr lie Gly 
100 

lie Gly lie Leu 
115 

Gin Gin Gly Arg 
130 

Thr Leu Asn Ala 
145 

Trp Pro Phe Val 



Ala Ala Gly Met 
180 

Leu Leu Arg His 
195 

Ala Leu Leu Leu 
210 

Asp Gly lie Val 
225 

lie Tyr Ser His 



Gly Lys Asp Arg 
260 

Arg Asp Gin His 
275 

Pro Glu Ala Glu 
290 

Ala Arg Glu Leu 
305 

Leu Asp Pro Glu 



Asn Gly Gly Ala 
340 

Ala Phe Thr Trp 
355 




Val Ala Ala Leu 
55 

Trp Pro Ala Gin 
70 

Gly Gly Cys Ser 
85 

Gin Ser Leu Trp 



Val Gly Ala Glu 
120 

Leu Ala Asp Ala 
135 

Ala Asp Tyr Leu 
150 

Leu Leu Pro Trp 
165 

lie Asn Leu Val 



Leu Leu Pro Arg 
200 

Ala lie Ala Ala 
215 

Ala Thr Ala Arg 
230 

Gin Ser Asp Tyr 
245 

Arg Leu Tyr Leu 



Arg Tyr Thr Glu 
280 

Ser Val Leu lie 
295 

Leu Arg Phe Pro 
310 

Val He Glu Val 
325 

Met Glu Asp Pro 



Leu Arg Ser Gly 
360 
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Gly Leu Gly Ala 
60 

Thr Phe Leu Gly 
75 

Ala Leu Val Leu 
90 

He Leu Val He 
105 

Leu Pro Leu Leu 



Lys Thr Thr Gly 
140 

Gly Ala Leu Leu 
155 

Leu Gly Met Met 
170 

Ala Ala Leu Phe 
185 

Thr His Phe Phe 



Leu Ala Thr Val 
220 

Ala Gin Leu Tyr 
235 

Gin Asp He Val 
250 

Asn Gly Gly Leu 
265 

Ser Leu Val Tyr 



He Gly Gly Gly 
300 

Ser Met Gin He 
315 

Ala Asn Thr Val 
330 

Arg Val Ser He 
345 

Gly Asn Asn Gly 



Leu Leu Val Lys 



Val Glu Thr Leu 
80 

Tyr Phe Thr Phe 
95 

Ala Thr Ala Ala 
110 

Met Thr Met He 
125 

Ser Leu Val Ala 



Gly Gly Leu Ala 
160 

Arg Gly Ala Ala 
175 

Val Gly Cys Val 
190 

Val Ser Val Val 
205 

Leu Val Lys Ser 



Arg Asp Pro Val 
240 

Val Thr Glu Arg 
255 

Gin Tyr Ser Thr 
270 

Pro Ser Leu Asn 
285 

Asp Gly Leu Ala 



Thr Gin Val Glu 
320 

Leu Arg Ser Asp 
" 335 

He Val Asp Asp 
350 

Glu Thr Tyr Asp 
365 



Ser He He He Asp Leu Pro Asp Pro Asn Asn Asp Thr Met Ala Arg 
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370 

Leu Tyr Ser Glu 
385 

Gin Gly Arg Met 



Val Phe Trp Arg 
420 

Val lie Pro Tyr 
435 

Gin Leu Cys Gly 
450 

Pro Pro Leu Thr 
465 

Phe Gly Leu Asp 



His Pro Arg Val 
500 



375 

Glu Phe Tyr Thr 
390 

Val Val Gin Ser 
405 

Val Gly Ala Thr 



His Val His Val 
440 

Pro Ala Asp Met 
455 

Phe Leu Asn Asp 
470 

Asn Gin Pro Arg 
485 

Val Glu Asp Leu 
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380 

Leu Ala Arg Ala 
395 

Ser Ser Ala Tyr 
410 

Leu Lys Ser Ala 
425 

Pro Thr Phe Gly 



Glu Leu Glu Leu 
460 

Glu Val Leu Val 
475 

Glu Leu Glu Pro 
490 

Arg Lys Gly Tyr 
505 




Arg Leu Asn Glu 
400 

Thr Thr Pro Asp 
415 

Gly Cys Glu Gin 
430 

Asp Trp Gly Phe 
445 

Arg Glu Asp Thr 



Ala Ala Gly Val 
480 

Ser Thr Leu Asp 
495 

Arg Glu Ser Gly 
510 



Asp 



<210> 349 
<211> 924 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (901) 

<223> RXA01757 



<400> 349 

cgcttattga acggatgcct ctcgatcaag ccaacgaggc tattgcacgt atttcagctg 60 

gtaaaccacg tttccgtatt gtcttggagc cgaattcata atg cca aca gca age 115 

Met Pro Thr Ala Ser 

1 5 

cca att tat gat gtc gtt gtc gtc gga gec ggc att tct ggc etc ate 163 

Pro lie Tyr Asp Val Val Val Val Gly Ala Gly lie Ser Gly Leu lie 

10 15 20 



gee acg caa ctg ttg gac cgc gca ggt eta aac ate aaa tgc ttc gaa 211 
Ala Thr Gin Leu Leu Asp Arg Ala Gly Leu Asn lie Lys Cys Phe Glu 
25 30 35 



gee tgc tea aga gtt ggc ggc cga -gca gtg tct gtc caa cag tec gat 259 
Ala Cys Ser Arg Val Gly Gly Arg Ala Val Ser Val Gin Gin Ser Asp 
40 45 50 



x ttg ttc ctg gac etc ggc gca aca tgg ttc tgg etc aac gaa cca ctt 307 
Leu Phe Leu Asp Leu Gly Ala Thr Trp Phe Trp Leu Asn Glu Pro Leu 
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55 60 65 

gtg cag caa etc gtc aat aat etc ggc etc ggc aca ttc cct cag gee 355 

Val Gin Gin Leu Val Asn Asn Leu Gly Leu Gly Thr Phe Pro Gin Ala 

70 75 80 85 

ate gag ggt gat gcg ctt ttt gag acg ctt gtc gac gec ccg age cgc 403 

lie Glu Gly Asp Ala Leu Phe Glu Thr Leu Val Asp Ala Pro Ser Arg 

90 95 100 

ctg egg ggt aac ccc ata gac get get tea ggc agg ttc caa gca ggg 451 

Leu Arg Gly Asn Pro lie Asp Ala Ala Ser Gly Arg Phe Gin Ala Gly 

105 110 115 

gee tec teg ctt gcg etc ggg ctt gca gee cag etc aag cca gga gtt 499 

Ala Ser Ser Leu Ala Leu Gly Leu Ala Ala Gin Leu Lys Pro Gly Val 

120 125 130 

tta gaa etc ggg gac ccc gtc cat tct etc agt gag gaa gat ggg gaa 547 

Leu Glu Leu Gly Asp Pro Val His Ser Leu Ser Glu Glu Asp Gly Glu 

135 140 145 

ate gtt gtg aag tct tec aaa cag att gtg agg gca aag cac gtc ate 595 

lie Val Val Lys Ser Ser Lys Gin lie Val Arg Ala Lys His Val lie 

150 155 160 165 

att gcg gtt cca ccg gca etc get gee gag ttg att ggt ttc ace eta 643 

lie Ala Val Pro Pro Ala Leu Ala Ala Glu Leu lie Gly Phe Thr Leu 

170 175 180 

gat tta cca get gac gtg cga aaa gca gcg cat cca caa cat ata get 691 

Asp Leu Pro Ala Asp Val Arg Lys Ala Ala His Pro Gin His lie Ala 

185 190 195 

gtg atg aat tgg gca aag gag aaa tac acc tta ccc aca caa gee gca 73 9 

Val Met Asn Trp Ala Lys Glu Lys Tyr Thr Leu Pro Thr Gin Ala Ala 

200 205 210 

teg get ggg ggt ttt ggg cat gag ctg ttc caa caa cca etc gga cat 787 

. Ser Ala Gly Gly Phe Gly His Glu Leu Phe Gin Gin Pro Leu Gly His 

215 220 225 

ggg cga att cat tgg gca tea acg gaa gtt gec act gag ttt ggt gga 83 5 

Gly Arg He His Trp Ala Ser Thr Glu Val Ala Thr Glu Phe Gly Gly 

230 235 240 245 

cac ctt gaa ggc gca gtt cgt gca gga att cag get gcg ctt caa aca 883 

His Leu Glu Gly Ala Val Arg Ala Gly He Gin Ala Ala Leu Gin Thr 

250 255 260 

gga ttt aat eta aaa tct taaacctcgt attttccctg ata 924 
Gly Phe Asn Leu Lys Ser 
265 



<210> 350 
<211> 267 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 350 
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Met Pro Thr Ala Ser Pro lie Tyr Asp Val Val Val Val Gly Ala Gly 
15 10 15 

lie Ser Gly Leu lie Ala Thr Gin Leu Leu Asp Arg Ala Gly Leu Asn 
20 25 30 

lie Lys Cys Phe Glu Ala Cys Ser Arg Val Gly Gly Arg Ala Val Ser 
35 40 45 

Val Gin Gin Ser Asp Leu Phe Leu Asp Leu Gly Ala Thr Trp Phe Trp 
50 55 60 

Leu Asn Glu Pro Leu Val Gin Gin Leu Val Asn Asn Leu Gly Leu Gly 
65 70 75 80 

Thr Phe Pro Gin Ala He Glu Gly Asp Ala Leu Phe Glu Thr Leu Val 
85 90 95 

Asp Ala Pro Ser Arg Leu Arg Gly Asn Pro He Asp Ala Ala Ser Gly 
100 105 110 

Arg Phe Gin Ala Gly Ala Ser Ser Leu Ala Leu Gly Leu Ala Ala Gin 
115 120 125 

Leu Lys Pro Gly Val Leu Glu Leu Gly Asp Pro Val His Ser Leu Ser 
130 135 140 

Glu Glu Asp Gly Glu He Val Val Lys Ser Ser Lys Gin lie Val Arg 
145 150 155 160 

Ala Lys His Val lie He Ala Val Pro Pro Ala Leu Ala Ala Glu Leu 
165 170 175 

He Gly Phe Thr Leu Asp Leu Pro Ala Asp Val Arg Lys Ala Ala His 
180 185 190 

Pro Gin His He Ala Val Met Asn Trp Ala Lys Glu Lys Tyr Thr Leu 
195 200 205 

Pro Thr Gin Ala Ala Ser Ala Gly Gly Phe Gly His Glu Leu Phe Gin 
210 215 220 

Gin Pro Leu Gly His Gly Arg He His Trp Ala Ser Thr Glu Val Ala 
225 230 235 240 

Thr Glu Phe Gly Gly His Leu Glu Gly Ala Val Arg Ala Gly He Gin 
245 250 255 

Ala Ala Leu Gin Thr Gly Phe Asn Leu Lys Ser 
260 265 



<210> 351 
<211> 636 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXA02159 
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<400> 351 

tgatggacca gcgtccaaag ttttcgatga agcagaaaac cgcctccacg ctcagaaagc 60 



actgctggtg tggctgctgg ccaaccagcc gaggtaagac atg tec ctt ggc tea 

Met Ser Leu Gly Ser 
1 5 



115 



acc ccg tea aca ccg gaa aac tta aat ccc gtg act cgc act gca cgc 
Thr Pro Ser Thr Pro Glu Asn Leu Asn Pro Val Thr Arg Thr Ala Arg 
10 15 20 



163 



caa get etc att ttg cag att ttg gac aaa caa aaa gtc acc age cag 
Gin Ala Leu lie Leu Gin lie Leu Asp Lys Gin Lys Val Thr Ser Gin 
25 30 35 



211 



gta caa ctg tct gaa ttg ctg ctg gat gaa ggc ate gat ate acc cag 
Val Gin Leu Ser Glu Leu Leu Leu Asp Glu Gly lie Asp lie Thr Gin 
40 45 50 



259 



gee acc ttg tec cga gat etc gat gaa etc ggt gca cgc aag gtt cgc 
Ala Thr Leu Ser Arg Asp Leu Asp Glu Leu Gly Ala Arg Lys Val Arg 
55 60 65 



307 



ccc gat ggg gga cgc gee tac tac gcg gtc ggc cca gta gat age ate 
Pro Asp Gly Gly Arg Ala Tyr Tyr Ala Val Gly Pro Val Asp Ser lie 
70 75 80 85 



355 



gee cgc gaa gat etc egg ggt ccg teg gag aag ctg cgc cgc atg ctt 
Ala Arg Glu Asp Leu Arg Gly Pro Ser Glu Lys Leu Arg Arg Met Leu 
90 95 100 



403 



gat gaa ctg ctg gtt tct aca gat cat tec ggc aac ate gcg atg ctg 
Asp Glu Leu Leu Val Ser Thr Asp His Ser Gly Asn lie Ala Met Leu 
105 110 115 



451 



cgc acc ccg ccg gga get gee cag tac ctg gca agt ttc ate gat agg 
Arg Thr Pro Pro Gly Ala Ala Gin Tyr Leu Ala Ser Phe lie Asp Arg 
120 125 130 



499 



gtg ggg ctg aaa gaa gtc gtt ggc acc ate get ggt gat gac acc gtt 
Val Gly Leu Lys Glu Val Val Gly Thr He Ala Gly Asp Asp Thr Val 
135 140 145 



547 



ttc gtt etc gee cgt gat ccg etc aca ggt aaa gaa eta ggt gaa tta 
Phe Val Leu Ala Arg Asp Pro Leu Thr Gly Lys Glu Leu Gly Glu Leu 
150 155 160 165 



595 



etc age ggg cgc acc act taaagcgccc ctagttcaag get 
Leu Ser Gly Arg Thr Thr 
170 



636 



<210> 352 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 352 

Met Ser Leu Gly Ser Thr Pro Ser Thr Pro Glu Asn Leu Asn Pro Val 
1 5 10 15 
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Thr Arg Thr Ala 
20 

Lys Val Thr Ser 
35 

lie Asp lie Thr 
50 

Ala Arg Lys Val 
65 

Pro Val Asp Ser 



Leu Arg Arg Met 
100 

Asn lie Ala Met 
115 

Ser Phe lie Asp 
130 

Gly Asp Asp Thr 
145 

Glu Leu Gly Glu 



Arg Gin Ala Leu 



Gin Val Gin Leu 
40 

Gin Ala Thr Leu 
55 

Arg Pro Asp Gly 
70 

lie Ala Arg Glu 
85 

Leu Asp Glu Leu 



Leu Arg Thr Pro 
120 

Arg Val Gly Leu 
135 

Val Phe Val Leu 
150 

Leu Leu Ser Gly 
165 



lie Leu Gin lie 
25 

Ser Glu Leu Leu 



Ser Arg Asp Leu 
60 

Gly Arg Ala Tyr 
75 

Asp Leu Arg Gly 
90 

Leu Val Ser Thr 
105 

Pro Gly Ala Ala 



Lys Glu Val Val 
140 

Ala Arg Asp Pro 
155 

Arg Thr Thr 
170 



Leu Asp Lys Gin 
30 

Leu Asp Glu Gly 
45 

Asp Glu Leu Gly 



Tyr Ala Val Gly 
80 

Pro Ser Glu Lys 
95 

Asp His Ser Gly 
110 

Gin Tyr Leu Ala 
125 

Gly Thr lie Ala 



Leu Thr Gly Lys 
160 



<210> 353 
<211> 414 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (391) 

<223> RXN02154 

<400> 353 

cccagaacct cggcgaagtc agcgacaagc cagtcaaggt gagcttcacc ccagtgcttg 60 

caccgttacc tcgcgaattc tcaccactgc aaccgcacct ttg aaa gaa ggc gtt 115 

Leu Lys Glu Gly Val 

1 5 

acc gca gaa cag get cgc gca gta tat gaa gag ttc tat gca cag gaa 163 

Thr Ala Glu Gin Ala Arg Ala Val Tyr Glu Glu Phe Tyr Ala Gin Glu 

10 15 20 

acc ttc gtg cat gtt ctt cca gaa ggt gca cag cca caa acc caa gca 211 
Thr Phe Val His Val Leu Pro Glu Gly Ala Gin Pro Gin Thr Gin Ala 
25 30 35 



gtt ctt ggc tec aac atg tgc cac gtg cag gta gaa att gat gag gaa 
Val Leu Gly Ser Asn Met Cys His Val Gin Val Glu He Asp Glu Glu 
40 45 50 



259 
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gca ggc aaa gtc ctt gtt acc tec gca ate gat aac etc acc aag gga 3 07 
Ala Gly Lys Val Leu Val Thr Ser Ala lie Asp Asn Leu Thr Lys Gly 
55 60 65 

act gec ggc gee get gtt cag tgc atg aac tta age gtt ggt ttt gat 355 
Thr Ala Gly Ala Ala Val Gin Cys Met Asn Leu Ser Val Gly Phe Asp 
70 75 80 85 

gag gca gca ggc ctg cca cag gtc ggc gtc gca cct taaagtagcg 401 
Glu Ala Ala Gly Leu Pro Gin Val Gly Val Ala Pro 
90 95 

ecttaaageg gcg 414 



<210> 354 
<211> 97 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 354 

Leu Lys Glu Gly Val Thr Ala Glu Gin Ala Arg Ala Val Tyr Glu Glu 
15 10 15 

Phe Tyr Ala Gin Glu Thr Phe Val His Val Leu Pro Glu Gly Ala Gin 
20 25 30 

Pro Gin Thr Gin Ala Val Leu Gly Ser Asn Met Cys His Val Gin Val 
35 40 45 

Glu lie Asp Glu Glu Ala Gly Lys Val Leu Val Thr Ser Ala lie Asp 
50 55 60 

Asn Leu Thr Lys Gly Thr Ala Gly Ala Ala Val Gin Cys Met Asn Leu 
65 70 75 80 

Ser Val Gly Phe Asp Glu Ala Ala Gly Leu Pro Gin Val Gly Val Ala 
85 90 95 

Pro 



<210> 355 
<211> 1302 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1279) 
<223> RXS00147 

<400> 355 

attgeatata atgcaatgaa ttgaataaac tacattcagg gttatcaacc agecaattte 60 

ttttaaaaag gcagacacac gaaaggegae aacagtcacc gtg agt aaa gac acc 115 

Val Ser Lys Asp Thr 
1 5 

acc acc tac cag gga gtc acc gag ate gga tec gtt ccg gca tac ctg 163 
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Thr Thr Tyr Gin Gly Val Thr Glu lie Gly Ser Val Pro Ala Tyr Leu 
10 15 20 

gtt ctt gca gac gga cgt acc ttc acc gga ttt ggc ttt gga get ate 211 

Val Leu Ala Asp Gly Arg Thr Phe Thr Gly Phe Gly Phe Gly Ala lie 
25 30 35 

ggc acc acc ctt ggt gag gca gtg ttc act acc gec atg acc ggt tac 259 

Gly Thr Thr Leu Gly Glu Ala Val Phe Thr Thr Ala Met Thr Gly Tyr 

40 45 50 

caa gaa acc atg acc gat cct tec tat cac cgc cag att gtt gtg get 307 

Gin Glu Thr Met Thr Asp Pro Ser Tyr His Arg Gin lie Val Val Ala 

55 60 65 

acc gca cca cag ate ggc aac acc ggc tgg aac gat gag gac aac gag 3 55 

Thr Ala Pro Gin He Gly Asn Thr Gly Trp Asn Asp Glu Asp Asn Glu 

70 75 80 85 

tec cgc gac ggc aag att tgg gtt gca ggc ctt gtt ate cgc gac etc 403 

Ser Arg Asp Gly Lys He Trp Val Ala Gly Leu Val He Arg Asp Leu 
90 95 100 

gca gca cgt gtg tec aac tgg cgc gee acc acc tec ttg cag cag gaa 451 

Ala Ala Arg Val Ser Asn Trp Arg Ala Thr Thr Ser Leu Gin Gin Glu 

105 110 115 

atg gca ggc cag ggc ate gtc ggc ate ggc gga ate gac acc cgc gca 499 

Met Ala Gly Gin Gly He Val Gly He Gly Gly He Asp Thr Arg Ala 

120 125 130 

ctg gtt cgc cac ctg cgc aat gaa ggt tec att gca gcg ggc ate ttc 547 

Leu Val Arg His Leu Arg Asn Glu Gly Ser He Ala Ala Gly He Phe 

135 140 145 

tec ggc get gac gca cag cgc cca gtt gaa gaa etc gta gag ate gtc 595 

Ser Gly Ala Asp Ala Gin Arg Pro Val Glu Glu Leu Val Glu He Val 

150 155 160 165 

aag aat cag cca gca atg acc ggc gca aac etc tec gtt gag gtc tct 643 

Lys Asn Gin Pro Ala Met Thr Gly Ala Asn Leu Ser Val Glu Val Ser 
170 175 180 

get gat gaa acc tac gtc ate gaa get gaa ggc gaa gag cgc cac acc 691 

Ala Asp Glu Thr Tyr Val He Glu Ala Glu Gly Glu Glu Arg His Thr 

185 190 195 

gtc gtg gee tac gac ctg ggc att aag caa aac acc cca cgt cgt ttc 739 

Val Val Ala Tyr Asp Leu Gly He Lys Gin Asn Thr Pro Arg Arg Phe 

200 205 210 

tct gca cgc ggt gtt cgc acc gtc ate gtg cct get gaa acc cca ttc 787 

Ser Ala Arg Gly Val Arg Thr Val He Val Pro Ala Glu Thr Pro Phe 

215 220 225 

gag gat ate aag cag tac aac cca tea ggc gtg ttc ate tec aac ggc 835 

Glu Asp He Lys Gin Tyr Asn Pro Ser Gly Val Phe He Ser Asn Gly 

230 235 240 245 



cct ggc gat cct gca gca gca gac gtc atg gtt gat ate gtc cgc gaa 883 
Pro Gly Asp Pro Ala Ala Ala Asp Val Met Val Asp He Val Arg Glu 
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250 255 260 

gtt ctt gaa gcc gac att cca ttc ttt ggc ate tgc ttc ggc aac cag 931 

Val Leu Glu Ala Asp lie Pro Phe Phe Gly lie Cys Phe Gly Asn Gin 

265 270 275 

att ctt ggc cgc gca ttc ggc atg gag acc tac aag ctg aag ttc ggc 979 

lie Leu Gly Arg Ala Phe Gly Met Glu Thr Tyr Lys Leu Lys Phe Gly 
280 285 290 

cac cgc ggc ate aac gtt cca gtg aag aac cac ate acc ggc aag ate 1027 

His Arg Gly lie Asn Val Pro Val Lys Asn His lie Thr Gly Lys lie 
295 300 305 

gac ate acc gcc cag aac cac ggc ttc gca etc aag ggt gaa gca ggc 1075 

Asp lie Thr Ala Gin Asn His Gly Phe Ala Leu Lys Gly Glu Ala Gly 
310 315 320 325 

cag gaa ttc gag acc gat ttc ggc act gca att gtc acc cac acc tgc 1123 

Gin Glu Phe Glu Thr Asp Phe Gly Thr Ala lie Val Thr His Thr Cys 

330 335 340 

etc aac gac ggc gtc gtt gaa ggt att gcg ctg aag tec gga cgc gca 1171 

Leu Asn Asp Gly Val Val Glu Gly lie Ala Leu Lys Ser Gly Arg Ala 

345 350 355 

tac tec gtt cag tac cac cca gag gcc get gcc ggc cca aat gat gca 1219 

Tyr Ser Val Gin Tyr His Pro Glu Ala Ala Ala Gly Pro Asn Asp Ala 
360 365 370 

age ccc ctg ttt gac cag ttt gtt gag ctg atg gat gca gac get cag 1267 

Ser Pro Leu Phe Asp Gin Phe Val Glu Leu Met Asp Ala Asp Ala Gin 
375 380 385 

aag aaa ggc gca taaataacat gecaaagegt tea 13 02 

Lys Lys Gly Ala 

390 



<210> 356 
<211> 393 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 356 

Val Ser Lys Asp Thr Thr Thr Tyr Gin Gly Val Thr Glu lie Gly Ser 
15 10 15 

Val Pro Ala Tyr Leu Val Leu Ala Asp Gly Arg Thr Phe Thr Gly Phe 
20 25 30 

Gly Phe Gly Ala lie Gly Thr Thr Leu Gly Glu Ala Val Phe Thr Thr 
35 40 45 

Ala Met Thr Gly Tyr Gin Glu Thr Met Thr Asp Pro Ser Tyr His Arg 
50 55 60 

Gin lie Val Val Ala Thr Ala Pro Gin lie Gly Asn Thr Gly Trp Asn 
65 70 75 80 



Asp Glu Asp Asn Glu Ser Arg Asp Gly Lys lie Trp Val Ala Gly Leu 
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85 90 95 

Val lie Arg Asp Leu Ala Ala Arg Val Ser Asn Trp Arg Ala Thr Thr 
100 105 110 

Ser Leu Gin Gin Glu Met Ala Gly Gin Gly lie Val Gly lie Gly Gly 
115 120 125 

lie Asp Thr Arg. Ala Leu Val Arg His Leu Arg Asn Glu Gly Ser lie 
130 135 140 

Ala Ala Gly lie Phe Ser Gly Ala Asp Ala Gin Arg Pro Val Glu Glu 
145 150 155 160 

Leu Val Glu lie Val Lys Asn Gin Pro Ala Met Thr Gly Ala Asn Leu 
165 170 175 

Ser Val Glu Val Ser Ala Asp Glu Thr Tyr Val lie Glu Ala Glu Gly 
180 185 190 

Glu Glu Arg His Thr Val Val Ala Tyr Asp Leu Gly lie Lys Gin Asn 
195 200 205 

Thr Pro Arg Arg Phe Ser Ala Arg Gly Val Arg Thr Val lie Val Pro 
210 215 220 

Ala Glu Thr Pro Phe Glu Asp lie Lys Gin Tyr Asn Pro Ser Gly Val 
225 230 235 240 

Phe lie Ser Asn Gly Pro Gly Asp Pro Ala Ala Ala Asp Val Met Val 
245 250 255 

Asp lie Val Arg Glu Val Leu Glu Ala Asp lie Pro Phe Phe Gly lie 
260 265 270 

Cys Phe Gly Asn Gin lie Leu Gly Arg Ala Phe Gly Met Glu Thr Tyr 
275 280 285 

\ 

Lys Leu Lys Phe Gly His Arg Gly lie Asn Val Pro Val Lys Asn His 
290 295 300 

lie Thr Gly Lys lie Asp lie Thr Ala Gin Asn His Gly Phe Ala Leu 
305 310 315 320 

Lys Gly Glu Ala Gly Gin Glu Phe Glu Thr Asp Phe Gly Thr Ala lie 
325 330 335 

Val Thr His Thr Cys Leu Asn Asp Gly Val Val Glu Gly lie Ala Leu 
340 345 350 

Lys Ser Gly Arg Ala Tyr Ser Val Gin Tyr His Pro Glu Ala Ala Ala 
355 360 365 

Gly Pro Asn Asp Ala Ser Pro Leu Phe Asp Gin Phe Val Glu Leu Met 
370 375 380 

Asp Ala Asp Ala Gin Lys Lys Gly Ala 
385 390 



<210> 357 
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<211> 924 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (901) 

<223> RXS00905 

<400> 357 

cgctgcccct ctatgctgct cctagttacc cctgcacaaa tagcggtttt tctcacgcat 60 

tctgcatcga gtcgggtcga cgtatataag gtggaaaggc atg acc caa ttc gaa 115 

Met Thr Gin Phe Glu 
1 5 

aac gcg caa gta ctt aaa gag aac ate gaa aac caa cgc gag cag ate 163 

Asn Ala Gin Val Leu Lys Glu Asn lie Glu Asn Gin Arg Glu Gin lie 
10 15 20 

ttt acc cag ttg aaa gaa att gtg tct ttc aac tec gtg cac age gat 211 
Phe Thr Gin Leu Lys Glu lie Val Ser Phe Asn Ser Val His Ser Asp 
25 30 „ 35 

cca aac eta ctg gag gac tac gee ggc gcg aaa gaa tgg gta aaa gaa 2 59 
Pro Asn Leu Leu Glu Asp Tyr Ala Gly Ala Lys Glu Trp Val Lys Glu 
40 45 50 

aca ctg acc aac gca ggt etc acc gtc age gaa ttc get gee gaa gat 307 
Thr Leu Thr Asn Ala Gly Leu Thr Val Ser Glu Phe Ala Ala Glu Asp 
55 60 65 

gga acc acc aac ttc ate ggc acc cgc aag ggc tec gaa ggt gca cca 355 
Gly Thr Thr Asn Phe lie Gly Thr Arg Lys Gly Ser Glu Gly Ala Pro 
70 75 80 85 

aag gta ctg ctg tac age cac ttc gac gtt gtc cca tec ggc cct ttg 403 
Lys Val Leu Leu Tyr Ser His Phe Asp Val Val Pro Ser Gly Pro Leu 
90 95 100 

gat etc tgg gac acc aat cct ttt gaa etc acc gag cgc gac get ggc 451 
Asp Leu Trp Asp Thr Asn Pro Phe Glu Leu Thr Glu Arg Asp Ala Gly 
105 110 115 

cac ggc acc cgc tgg tac ggc cgc ggc gee get gac tgc aag ggc aac 499 
His Gly Thr Arg Trp Tyr Gly Arg Gly Ala Ala Asp Cys Lys Gly Asn 
120 125 130 

ctg gtc atg cac etc gca gca ctg cgc gee gtc gaa gee age ggc gac 547 
Leu Val Met His Leu Ala Ala Leu Arg Ala Val Glu Ala Ser Gly Asp 
135 140 145 

acc aca etc aac etc acc tac gtg gtc gag ggc tec gag gaa atg gga 595 
Thr Thr Leu Asn Leu Thr Tyr Val Val Glu Gly Ser Glu Glu Met Gly 
150 155 160 165 

ggc gga gcg etc age gcg etc ate aag gac aag cct gag ctt ttc gac 643 
Gly Gly Ala Leu Ser Ala Leu lie Lys Asp Lys Pro Glu Leu Phe Asp 
170 175 180 



gca gat gtc ate ttg att gca gac age gga aac get tec gtg ggc acc 



691 
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Ala Asp Val lie Leu lie Ala Asp Ser Gly Asn Ala Ser Val Gly Thr 
185 190 195 

cca acc ttg acc act acc ctg cgc ggt ggc gga cag gtc acc gtc acc 73 9 
Pro Thr Leu Thr Thr Thr Leu Arg Gly Gly Gly Gin Val Thr Val Thr 
200 205 210 

gtg gac acc ctt gaa ggc get gtt cac tec ggc cag aac ggt ggc get 7 87 
Val Asp Thr Leu Glu Gly Ala Val His Ser Gly Gin Asn Gly Gly Ala 
215 220 225 

gec cca gat get gtt get get etc gtg cgc gtt ctg gat act ttg cgc 83 5 
Ala Pro Asp Ala Val Ala Ala Leu Val Arg Val Leu Asp Thr Leu Arg 
230 235 240 245 

gat gaa cac gga cgc acc gtt ate gac ggc tgt caa cac cac cgc aaa 883 
Asp Glu His Gly Arg Thr Val lie Asp Gly Cys Gin His His Arg Lys 
250 255 260 

ctg gaa ggg cga gee tta tgatccagag actttccgca gcg 924 
Leu Glu Gly Arg Ala Leu 
265 



<210> 358 
<211> 267 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 358 

Met Thr Gin Phe Glu Asn Ala Gin Val Leu Lys Glu Asn lie Glu Asn 
15 10 15 

Gin Arg Glu Gin lie Phe Thr Gin Leu Lys Glu lie Val Ser Phe Asn 
20 25 30 

Ser Val His Ser Asp Pro Asn Leu Leu Glu Asp Tyr Ala Gly Ala Lys 
35 40 45 

Glu Trp Val Lys Glu Thr Leu Thr Asn Ala Gly Leu Thr Val Ser Glu 
50 55 60 

Phe Ala Ala Glu Asp Gly Thr Thr Asn Phe lie Gly Thr Arg Lys Gly 
65 70 75 80 

Ser Glu Gly Ala Pro Lys Val Leu Leu Tyr Ser His Phe Asp Val Val 
85 90 95 

Pro Ser Gly Pro Leu Asp Leu Trp Asp Thr Asn Pro Phe Glu Leu Thr 
100 105 110 

Glu Arg Asp Ala Gly His Gly Thr Arg Trp Tyr Gly Arg Gly Ala Ala 
115 120 125 

Asp Cys Lys Gly Asn Leu Val Met His Leu Ala Ala Leu Arg Ala Val 
130 135 140 

Glu Ala Ser Gly Asp Thr Thr Leu Asn Leu Thr Tyr Val Val Glu Gly 
145 150 155 160 



Ser Glu Glu Met Gly Gly Gly Ala Leu Ser Ala Leu lie Lys Asp Lys 
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165 170 175 

Pro Glu Leu Phe Asp Ala Asp Val lie Leu lie Ala Asp Ser Gly Asn 
180 ' 185 190 

Ala Ser Val Gly Thr Pro Thr Leu Thr Thr Thr Leu Arg Gly Gly Gly 
195 200 205 

Gin Val Thr Val Thr Val Asp Thr Leu Glu Gly Ala Val His Ser Gly 
210 215 220 

Gin Asn Gly Gly Ala Ala Pro Asp Ala Val Ala Ala Leu Val Arg Val 
225 230 235 240 

Leu Asp Thr Leu Arg Asp Glu His Gly Arg Thr Val lie Asp Gly Cys 
245 250 255 

Gin His His Arg Lys Leu Glu Gly Arg Ala Leu 
260 265 



<210> 359 
<211> 627 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (604) 

<223> RXS00906 

<400> 359 

accgtggaca cccttgaagg cgctgttcac tccggccaga acggtggcgc tgccccagat 60 

gctgttgctg ctctcgtgcg cgttctggat actttgcgcg atg aac acg gac gca 115 

Met Asn Thr Asp Ala 
1 5 

ccg tta teg acg get gtc aac acc acc gca aac tgg aag ggc gag cct 163 
Pro Leu Ser Thr Ala Val Asn Thr Thr Ala Asn Trp Lys Gly Glu Pro 
10 15 20 

tat gat cca gag act ttc cgc age gat gee ggc ate etc gac ggt gta 211 
Tyr Asp Pro Glu Thr Phe Arg Ser Asp Ala Gly lie Leu Asp Gly Val 
25 30 35 

gac ate atg ggc gac ggc gac aac cca gca age atg ctg tgg tec agg 2 59 
Asp lie Met Gly Asp Gly Asp Asn Pro Ala Ser Met Leu Trp Ser Arg 
40 45 50 

cct gca ate tec ate acc gga ttc act tec acc cca gtg gca gaa gca 3 07 
Pro Ala lie Ser lie Thr Gly Phe Thr Ser Thr Pro Val Ala Glu Ala 
55 60 65 

etc aac gca gtg ccc gca acg gcg tec gee aag eta aac ctt cgc gtg 3 55 
Leu Asn Ala Val Pro Ala Thr Ala Ser Ala Lys Leu Asn Leu Arg Val 
70 75 80 85 

cca gca ggc ctg gaa gca aac gat gtg gec gag aag ctg aag cag cac 403 
Pro Ala Gly Leu Glu Ala Asn Asp Val Ala Glu Lys Leu Lys Gin His 
90 95 100 
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ctg ate aat cac aca cct tgg ggc gca aag ate acg gtg gag ate gat 451 
Leu lie Asn His Thr Pro Trp Gly Ala Lys lie Thr Val Glu lie Asp 
105 110 115 

gac att aac caa ccg ttc tec ace gat att ace ggc cct gca atg tec 499 
Asp lie Asn Gin Pro Phe Ser Thr Asp lie Thr Gly Pro Ala Met Ser 
120 125 130 

acc ctg gcg tec tgc ctg age get gcg tac gag ggc aag gat ctt gtc 547 
Thr Leu Ala Ser Cys Leu Ser Ala Ala Tyr Glu Gly Lys Asp Leu Val 
135 140 145 

acc gaa ggc age ggc gga tec att cca ctg tgt acc gaa ctg att gag 595 
Thr Glu Gly Ser Gly Gly Ser lie Pro Leu Cys Thr Glu Leu lie Glu 
150 155 160 165 

gtc aac cca taagcagaat tggcactcta egg 627 
Val Asn Pro 



<210> 360 
<211> 168 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 360 

Met Asn Thr Asp Ala Pro Leu Ser Thr Ala Val Asn Thr Thr Ala Asn 
15 10 15 

Trp Lys Gly Glu Pro Tyr Asp Pro Glu Thr Phe Arg Ser Asp Ala Gly 
20 25 30 

lie Leu Asp Gly Val Asp lie Met Gly Asp Gly Asp Asn Pro Ala Ser 
35 40 45 

Met Leu Trp Ser Arg Pro Ala lie Ser lie Thr Gly Phe Thr Ser Thr 
50 55 60 

Pro Val Ala Glu Ala Leu Asn Ala Val Pro Ala Thr Ala Ser Ala Lys 
65 70 75 80 

Leu Asn Leu Arg Val Pro Ala Gly Leu Glu Ala Asn Asp Val Ala Glu 
85 90 95 

Lys Leu Lys Gin His Leu lie Asn His Thr Pro Trp Gly Ala Lys lie 
100 105 110 

Thr Val Glu lie Asp Asp lie Asn Gin Pro Phe Ser Thr Asp lie Thr 
115 120 125 

Gly Pro Ala Met Ser Thr Leu Ala Ser Cys Leu Ser Ala Ala Tyr Glu 
130 135 140 

Gly Lys Asp Leu Val Thr Glu Gly Ser Gly Gly Ser lie Pro Leu Cys 
145 150 155 160 



Thr Glu Leu lie Glu Val Asn Pro 
165 
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<210> 361 
<211> 246 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (223) 

<223> RXS00907 

<400> 361 

cctgagcgct gcgtacgagg gcaaggatct tgtcaccgaa ggcagcggcg gatccattcc 60 

actgtgtacc gaactgattg aggtcaaccc ataagcagaa ttg gca etc tac ggt 115 

Leu Ala Leu Tyr Gly 

1 5 

gtg gaa gaa ccc etc acc gtt ate cac tec get aat gaa tct gtt gac 163 

Val Glu Glu Pro Leu Thr Val lie His Ser Ala Asn Glu Ser Val Asp 

10 15 20 

ccc aat gag att cgc gat ate gee acc gca gaa gca ttg ttc ctg etc 211 
Pro Asn Glu lie Arg Asp lie Ala Thr Ala Glu Ala Leu Phe Leu Leu 
25 30 35 

aac tac acc aag tagacccaaa ageaggegtt aac 246 
Asn Tyr Thr Lys 
40 



<210> 362 
<211> 41 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 362 

Leu Ala Leu Tyr Gly Val Glu Glu Pro Leu Thr Val lie His Ser Ala 
15 10 15 

Asn Glu Ser Val Asp Pro Asn Glu lie Arg Asp lie Ala Thr Ala Glu 
20 25 30 

Ala Leu Phe Leu Leu Asn Tyr Thr Lys 
35 40 



<210> 363 
<211> 1281 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1258) 

<223> RXS02001 

<400> 363 

gcggtttcgt catggataag gactgtgttc gggaccattg egatactegt gtcaaaaggc 60 
gatagtccag catagaccgt gctttatcga aggtgaaccc atg ccc gtt ate aat 115 
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Met Pro Val lie Asn 
1 5 



agt ate gec agt ttt tec gac gag atg acc cgc tgg egg cgt cac ctg 
Ser lie Ala Ser Phe Ser Asp Glu Met Thr Arg Trp Arg Arg His Leu 
10 15 20 



163 



cat caa aac ccc gaa ate age ttt gat tgt gtg gaa act gcg gec ttc 
His Gin Asn Pro Glu lie Ser Phe Asp Cys Val Glu Thr Ala Ala Phe 
25 30 35 



211 



gtg gec gag cag ctg cgc age ttc ggg gtg gat gaa att cac acc ggc 
Val Ala Glu Gin Leu Arg Ser Phe Gly Val Asp Glu lie His Thr Gly 
40 45 50 



259 



ate gcg aaa acc ggt ate ate gee ctg att cac ggg cgc gag get ggc 
lie Ala Lys Thr Gly lie lie Ala Leu lie His Gly Arg Glu Ala Gly 
55 60 65 



307 



ccc gtc gtc ggc ctg cgc gee gat atg gac gcg ctg ccg ctg acc gag 355 

Pro Val Val Gly Leu Arg Ala Asp Met Asp Ala Leu Pro Leu Thr Glu 

70 75 80 85 

att acc ggc gtc gac tat gee teg acc acc ccc gga aaa atg cac gee 403 

lie Thr Gly Val Asp Tyr Ala Ser Thr Thr Pro Gly Lys Met His Ala 

90 95 100 

tgc ggc cac gac ggc cac acg acc atg ctg ctg ggc gec gec aaa tat 451 

Cys Gly His Asp Gly His Thr Thr Met Leu Leu Gly Ala Ala Lys Tyr 
105 110 115 

ctg gec gag acg cgc aat ttc gca ggt acc gtc gcg ctg ate ttc cag 499 

Leu Ala Glu Thr Arg Asn Phe Ala Gly Thr Val Ala Leu lie Phe Gin 
120 125 130 

cct gcg gaa gaa aac ggc ggc ggc gcg ggc gtt atg gtc gat gaa ggc 547 

Pro Ala Glu Glu Asn Gly Gly Gly Ala Gly Val Met Val Asp Glu Gly 
135 140 145 

gtc etc gac cgc ttt gee ate gec gaa gtc tac gee ctg cac aac cag 595 

Val Leu Asp Arg Phe Ala lie Ala Glu Val Tyr Ala Leu His Asn Gin 

150 155 160 165 

ccc ggc ctg ccg ctt ggc cat ttt atg acg aca gee ggc ccg ate atg 643 

Pro Gly Leu Pro Leu Gly His Phe Met Thr Thr Ala Gly Pro lie Met 

170 175 180 

gec get gtc gac acg ttc gac ate aac att acc gga cgc ggc ggc cac 691 

Ala Ala Val Asp Thr Phe Asp lie Asn lie Thr Gly Arg Gly Gly His 
185 190 195 

ggt gee aaa ccg cac caa acc cgc gac ccc ate gtc gca gee gtc gga 739 

Gly Ala Lys Pro His Gin Thr Arg Asp Pro lie Val Ala Ala Val Gly 
200 205 210 

att gtc caa gcg ttt caa acg ata gtc age egg aat cac aat ccg gtc 787 

He Val Gin Ala Phe Gin Thr He Val Ser Arg Asn His Asn Pro Val 
215 220 225 

gag gac ctt gtc gtg teg gtc acg caa ate cac acc ggc age gee gat 83 5 

Glu Asp Leu Val Val Ser Val Thr Gin He His Thr Gly Ser Ala Asp 
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230 235 240 245 

aat ate ate ccc gaa ace gee tat ate aac ggc act gtc cgc ace ttc 883 

Asn lie lie Pro Glu Thr Ala Tyr lie Asn Gly Thr Val Arg Thr Phe 

250 255 260 

aac aaa gac gtg cag gec atg gtc ate acg egg atg gaa gaa ate gtc 931 

Asn Lys Asp Val Gin Ala Met Val lie Thr Arg Met Glu Glu lie Val 
265 270 275 

gcg ggc caa get gca gec tat ggg gtc gag gcg acg ctg acc tac aac 97 9 

Ala Gly Gin Ala Ala Ala Tyr Gly Val Glu Ala Thr Leu Thr Tyr Asn 
280 285 290 

cgc aac tat ccc gee acc att aac gac gee gec aaa gee gec ate get 1027 

Arg Asn Tyr Pro Ala Thr lie Asn Asp Ala Ala Lys Ala Ala lie Ala 

295 300 305 

gec gaa gtc gcg ggc gag gtc ggc etc ggg gtc aac ccg aac ggc teg 1075 

Ala Glu Val Ala Gly Glu Val Gly Leu Gly Val Asn Pro Asn Gly Ser 

310 315 320 325 

cgc ggg atg ggg gec gag gat ttc teg tat ttc etc gaa aag cgc ccg 1123 

Arg Gly Met Gly Ala Glu Asp Phe Ser Tyr Phe Leu Glu Lys Arg Pro 

330 335 340 

ggt gee tac ctg ttc gtc ggt aat ggc gac age gcg ggc ctt cac aac 1171 

Gly Ala Tyr Leu Phe Val Gly Asn Gly Asp Ser Ala Gly Leu His Asn 
345 350 355 

ccc gee tat aat ttc aac gac gag gee gcg ccc tac ggc gca teg ttc 1219 

Pro Ala Tyr Asn Phe Asn Asp Glu Ala Ala Pro Tyr Gly Ala Ser Phe 
360 365 370 

ttg gec cgc atg gca gaa cgc ccc ttg ccg tta aag ggc tgatccatgg 1268 

Leu Ala Arg Met Ala Glu Arg Pro Leu Pro Leu Lys Gly 

375 380 385 

cgctcgaaga tgc 1281 



<210> 364 
<211> 386 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 364 

Met Pro Val lie Asn Ser lie Ala Ser Phe Ser Asp Glu Met Thr Arg 
15 10 15 

Trp Arg Arg His Leu His Gin Asn Pro Glu lie Ser Phe Asp Cys Val 
20 25 30 

Glu Thr Ala Ala Phe Val Ala Glu Gin Leu Arg Ser Phe Gly Val Asp 
35 40 45 

Glu lie His Thr Gly lie Ala Lys Thr Gly lie lie Ala Leu lie His 
50 55 60 

Gly Arg Glu Ala Gly Pro Val Val Gly Leu Arg Ala Asp Met Asp Ala 
65 70 75 80 
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Leu Pro Leu Thr Glu He Thr- w»i * ^ 

u lie Thr Gly Val Asp Tyr Ala Ser Thr Thr Pro 

9 0 

«Y «« »e t „j, Ala cys Gly Hls Gly mm ^ ^ 

iui> 11Q 

Gly Al. Al. , ys ^ Leu A ls „ Thr Arg ien phe Ms Qiy 

i^u 125 

Ala Leu He Phe Gln Pro A!a 61u Glu Asn Qly Qly Qly ^ 

IJb 140 

M=t Val As P Glu Gly v , ; Le „ Asp ^ ph> ^ ^ v ^ ^ 

Leu „ ls A „ G1 Pco Gly p ^ ^ ^ "J 

170 

Al. «y Pro „e « Al. sla val ^ Thr phe ssp ^ 

«y *™ civ =i y Ht . Gly „. Pro „ is Gln Thr ftrg ^ 



205 



VU Jl. Al. val 01y „. V i Gln Ala phe Gln ^ s ^ 

Zlb 220 



Asn His Asn P ro Val Glu Asp Leu Val Val Ser Val Thr Gln Ile Hi 
Thr Gly Ser Ala Asp Asn He II 



235 — S 

240 



245 6 Pr ° Thr Ala Tyr lie Asn Gly 



Thr Val Ar g Thr Phe Asn Lys Asp Val Gln Ala Met Val xi. Thr Ar g 

Met Glu Glu Xle Val Ala Gly Gln Ala Ala Ala Tyr Gly Val olu 

zau 285 

Thr Leu Thr Tyr Asn Ar g Asn Tyr Pro Ala Thr Xle Asn Asp Ala Al 



Ala 



300 



^ Ala Ala Xle Ala Ala Glu Val Ala Gly Glu Val Gly L eu Gly V al 



315 320 



Asn Pro Asn Gly Ser Ar g Gly Met Gly Ala Glu Asp Phe Ser Tyr Phe 

330 335 



^ ^ ^ -1 Gly Asn Gly Asp Ser 

Ala Gly Leu His Asn Pro Ala Tyr Asn Phe Asn 
355 360 

»yr Qlj Al, Ser Ph . Leu Al fl „ „„ „. Glu ^ Lm ^ l ^ 

J ' ~> o o r\ 



345 350 

355 ASn Pne Asn As P Glu Ala Ala Pro 

360 365 



380 

Lys Gly 
385 
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<210> 365 
<211> 1386 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1363) 
<223> RXS02101 



<400> 365 

gccatggaat gctccgttga acgcaacagc cttaaataca atcccctcct ataagccaag 

agttttagtg tcgctgcgca ggtactctac tatctaatcc atg age cgc att tea 

Met Ser Arg lie Ser 
1 5 



gaa ctt eta aac aat cat ggt gtt gat ctg teg tgg caa gag gee gca 
Glu Leu Leu Asn Asn His Gly Val Asp Leu Ser Trp Gin Glu Ala Ala 
10 15 20 



tat cag gat ttc cac gaa cat cct gag etc tec ggc ttc gaa tea gag 
Tyr Gin Asp Phe His Glu His Pro Glu Leu Ser Gly Phe Glu Ser Glu 
25 30 35 

ace gca gat cgc att cag aaa tac etc gag cgt ttt gat tgt gag gtg 
Thr Ala Asp Arg lie Gin Lys Tyr Leu Glu Arg Phe Asp Cys Glu Val 
40 45 50 



att cca aat gtt ggc ggt tac ggc att ctg gee gtg ttc cga aat ggg 
lie Pro Asn Val Gly Gly Tyr Gly lie Leu Ala Val Phe Arg Asn Gly 
55 60 65 



teg aca gat cct ggt gee cct gtt 
Ser Thr Asp Pro Gly Ala Pro Val 
70 75 



gcg tta atg cgc gca gat ttc gat 
Ala Leu Met Arg Ala Asp Phe Asp 
80 85 



ggc ctt ccc gtc aag gaa ate ace gga gtt ccg ttt get tec act cgt 
Gly Leu Pro Val Lys Glu lie Thr Gly Val Pro Phe Ala Ser Thr Arg 
90 95 100 



atg cgt ccg cat gat ggg gca aat gtc cat gtc atg cac gca tgc ggc 
Met Arg Pro His Asp Gly Ala Asn Val His Val Met His Ala Cys Gly 
105 110 115 



cac gat gtc cac gtc ace gcg ctg ctt ggt gcg tgt gee att tta gat 
His Asp Val His Val Thr Ala Leu Leu Gly Ala Cys Ala lie Leu Asp 
120 125 130 



gag cgt cgc gat gca tgg gaa ggc acg ttc ate gcg ttg ttc cag cca 
Glu Arg Arg Asp Ala Trp Glu Gly Thr Phe lie Ala Leu Phe Gin Pro 
135 140 145 



teg gag gaa aac tec caa ggc get aac aag atg gtc gee ggc ggt tta 
Ser Glu Glu Asn Ser Gin Gly Ala Asn Lys Met Val Ala Gly Gly Leu 
150 155 160 165 



gtt gat ctg ate cca cgc cct gat gtg tgc ttt ggc cag cat gta gtc 
Val Asp Leu lie Pro Arg Pro Asp Val Cys Phe Gly Gin His Val Val 
170 175 180 
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ccc ggt get gca gga acc gtg at g age atg cct ggc ggt get etc act 
Pro Qly Ala Ala Gly Thr Val Met Ser Met Pro £y Gly K Leu Ala 

ioD - 



190 195 



gee tgc gat tec att gaa ate cgc att cag ggt cge age gee cat aat 
Ala Cys Asp Ser He Glu He Arg He Gln S? y A % s £ ^ His £y 



205 



210 



tec atg cct cat aat tec ate gat ccc act tat gtt gca gca ata *t-i- 
Ser Met Pro His Asn Ser lie Asp Pro Thr Tyr Ll Tl a 



220 



a Met lie 



225 



Val S? 1^ r CtC ZV* ^ gtg ggC CgC «W ^ tc t cca gag gat 

Val Val Arg Leu Gin Gly He Val Gly Arg Glu Val Ser Pro Glu Isp 



240 



245 



280 



285 



290 



lit ?f ^ a " gag gaa * aa cct Stc att gag tac 

Gly Glu Cys Leu Ala Ser Gly He Glu Glu Glu Pro Val He Glu ^yr 



305 



ttc gec cac ggt gat etc acc aac aac acc cct gtt gtc ttc aat act 
Phe Ala His Gly Asp Leu Thr Asn Asn Thr Pro Sal Sal P^ Cp J£ 

315 ^ 



320 



325 



gtg cgc cct gtc ttc gac gat gtt ttc ggc gag gat tct att aac act 
Val Arg Pro Val Phe Asp Asp Val Phe Gly Glu Lp Ser He Ts P Til 



335 



340 



350 



355 



385 



aat cac atg gga gat ttc etc cct gat tat gcg ccg acg atg tec act 
Asn H 1S Met Gly Asp Phe Leu Pro Asp Tyr Ala Pro Thr Met Ser S 



691 



739 



787 



835 



pJe S! £f t T* * ct » fc f ^ c acc etc cag teg ggc aac acc aac aac 
Phe Ala Val He Ser Val Gly Thr Leu Gin Ser Gly Asn Thr Asn Asn 
250 255 250 

?hr ill Pro Til T *f V* " g " g aaC tgC C ^ ttc tac 

Thr He Pro Ala Ser Ala Arg Leu Val Leu Asn Cys Arg Phe Tyr Asn 

265 270 275 

gac aaa gtc aag cac aag gtc tac cga gee ate gaa cgt gtt gtc cat 979 
Asp Lys Val Lys His Lys Val Tyr Arg Ala He Glu Arg Val a™ * 



400 



405 



883 



931 



1027 



1075 



1123 



tac egg tgg act gcg teg gag gat ttc ccc tec att cct aaa aca mi 
Tyr Arg Trp Thr Ala Ser Glu Asp Phe Pro Ser He Pro Lyl Til P^ 1171 



aac age cct tac ctg tac tgg acg att ggt gtc acg ccg cgc gat caa 191Q 
Asn Ser Pro Tyr Leu Tyr Trp Thr He Gly Val ThJ Pro A^g £p Gin ' 

365 370 

ss s it: s si s; s i:t s zz s s s ;x s s 12 - 

J ' 3 3 80 



1315 



Ma Thr Sg SI Sa Ka IT X" ^ ^ ™» aCt aaC "63 

Arg Ala Ala Ala Ala Ala Leu Leu Thr Tyr Leu Gly Thr Asn 

410 415 
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taatcatcta gttttctgcg acc 



<210> 366 
<211> 421 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 366 

Met Ser Arg He Ser Glu Leu Leu Asn Asn His Gly Val Asp Leu Ser 

5 10 15 

Trp Gin Glu Ala Ala Tyr Gin Asp Phe His Glu His Pro Glu Leu Ser 



20 25 



30 



Gly Phe Glu Ser Glu Thr Ala Asp Arg He Gin Lys Tyr Leu Glu Arg 
35 4 0 45 

Phe Asp Cys Glu Val lie Pro Asn Val Gly Gly Tyr Gly lie Leu Ala 



60 



Val Phe Arg Asn Gly Ser Thr Asp Pro Gly Ala Pro Val Ala Leu Met 

70 75 80 



Pro 



Arg Ala Asp Phe Asp Gly Leu Pro Val Lys Glu lie Thr Gly Val 
85 90 95 

Phe Ala Ser Thr Arg Met Arg Pro His Asp Gly Ala Asn Val His Val 
100 110 

Met His Ala Cys Gly His Asp Val His Val Thr Ala Leu Leu Gly Ala 
115 120 125 

Cys Ala lie Leu Asp Glu Arg Arg Asp Ala Trp Glu Gly Thr Phe He 

135 140 

Ala Leu Phe Gin Pro Ser Glu Glu Asn Ser Gin Gly Ala Asn Lys Met 

150 I 55 160 

Val Ala Gly Gly Leu Val Asp Leu lie Pro Arg Pro Asp Val Cys Phe 

165 170 175 

Gly Gin His Val Val Pro Gly Ala Ala Gly Thr Val Met Ser Met Pro 
180 185 190 

Gly Gly Ala Leu Ala Ala Cys Asp Ser lie Glu lie Arg He Gin Gly 
ly5 200 



205 



Arg Ser Ala His Gly Ser Met Pro His Asn Ser lie Asp Pro Thr Tyr 

215 220 

225 Ma I1S £J Val Ar * Leu G ln Gly lie Val Gly Arg Glu 



230 235 



240 



Val Ser Pro Glu Asp Phe Ala Val lie Ser Val Gly Thr Leu Gin Ser 

£ 4t O 



250 



255 



Gly Asn Thr Asn Asn Thr He Pro Ala Ser Ala Arg Leu Val Leu Asn 



265 



270 



Cys Arg Phe Tyr Asn Asp Lys Val Lys His Lys Val Tyr Arg Ala II, 
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275 280 285 

Glu Arg Val Val Arg Gly Glu Cys Leu Ala Ser Gly lie Glu Glu Glu 
290 295 . 300 

Pro Val lie Glu Tyr Phe Ala His Gly Asp Leu Thr Asn Asn Thr Pro 
305 310 315 320 

Val Val Phe Asp Thr Val Arg Pro Val Phe Asp Asp Val Phe Gly Glu 
325 330 335 

Asp Ser lie Asp Ala Tyr Arg Trp Thr Ala Ser Glu Asp Phe Pro Ser 
340 345 350 

lie Pro Lys Ala Phe Asn Ser Pro Tyr Leu Tyr Trp Thr lie Gly Val 
355 360 - 365 

Thr Pro Arg Asp Gin Trp Thr Glu Ala Val Glu Arg Asp Arg Val Ala 
370 375 380 

Ser Asp Val Pro Ala Asn His Met Gly Asp Phe Leu Pro Asp Tyr Ala 
385 390 395 400 

Pro Thr Met Ser Ala Ala Thr Arg Ala Ala Ala Ala Ala Leu Leu Thr 
405 410 415 

Tyr Leu Gly Thr Asn 
420 



<210> 367 
<211> 3462 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (3439) 

<223> RXS02234 

<400> 367 

acccagaggc cgctgccggc ccaaatgatg caagccccct gtttgaccag tttgttgagc 60 

tgatggatgc agacgctcag aagaaaggcg cataaataac atg cca aag cgt tea 115 

Met Pro Lys Arg Ser 
1 5 

gat att aac cac gtc etc gtc ate ggt tec ggc ccc ate gtc att ggc 163 
Asp lie Asn His Val Leu Val lie Gly Ser Gly Pro lie Val lie Gly 
10 15 20 

cag gca tgt gaa ttc gac tac tec ggc ace cag get tgc cgc gtg ctg 211 
Gin Ala Cys Glu Phe Asp Tyr Ser Gly Thr Gin Ala Cys Arg Val Leu 
25 30 35 

aag gaa gag gga ctg cgc gtc ace etc ate aac tec aac cca gca acg 259 
Lys Glu Glu Gly Leu Arg Val Thr Leu lie Asn Ser Asn Pro Ala Thr 
40 45 50 



ate atg ace gac cca gaa atg get gac cac acc tac gtg gag cca ate 
lie Met Thr Asp Pro Glu Met Ala Asp His Thr Tyr Val Glu Pro He 



307 
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55 60 65 



STu Pr ^ C 339 a " ttC 9Ct aag gaa ate gag cag ggc 

Glu Pro Glu Tyr He Asp Lys He Phe Ala Lys Glu He Glu Gin lly 

75 80 8 5 



110 



115 



?a? r CtC x^ C of gCa gaC atC gat gcc att ^ cgc ggc gaa gat 

xTo Y Ala Asp Asp Ala Ile Glu & Qiy Glu K 



125 



130 



2g Sn lJs r 9 r" gtC aCC atC ^ gaa tec gcg 

Arg Gin Lys Phe Lys Asp He Val Thr Thr lie Gly Gly Glu Ser Ala 

u:) 140 - ■- 



145 



e Glu Glu 

210 



tec ate ctt ggt tgg aag gaa ttc gag etc gag etc atg cgc aat arr 
Ser lie Leu Gly Trp Lys Glu Phe Glu Leu Glu Leu MeJ Arg Sp £r 



225 



355 



403 



His Pro He ?™ f,'? ^ ^ C " ggt ggC Cag act 9ca ctt 

His Pro lie Asp Ala Val Leu Ala Thr Leu Gly Gly Gin Thr Ala Leu 

90 95 100 

Asn 111 HI Til r Ctg gat CgC CtC 990 atC Ctg gaa aag tac ^ 451 

Asn Ala Ala lie Gin Leu Asp Arg Leu Gly He Leu Glu Lys Tyr Gly 



250 255 



260 



£ E s sj £ sx £ s s - - - - - - « 



270 2V5 



499 



547 



cgt tec cgc gtc tgc cac aac atg gaa gaa gtc cac gag act gtc gca 595 
Arg Ser Arg Val Cys His Asn Met Glu Glu Val His Glu Thr VaJ 111 

155 160 165 

Glu Leu G?y Leu' Pr" S £? A^ ?* ^ ^ ^ at * ^ ^ 

y ^ SU Val Vai Val A rg Pro Ser Phe Thr Met Gly Gly 

170 175 180 

s zs e ss s £ s i" s £ s; s ;s s 
ss s s; s k s: e s s: s s s ~ s; s: 



643 



691 



787 



E 5 S !S S! S S £ £ £ e - - ~ s £ 33. 

ss s? £ e s s - s s s £ ^ s ■» 



c ate 931 
e 



cgc gag gtc ggc gtg gac acc ggt gga tat aac atr r^rr t-i-„ 

Ara Glu v^l r,iv ~ " 3 ^ gcc ate 979 



a„ olu v,j 0Iy val „p ai y si; 5; iz ss s s K 

285 290 

£ s & Cp ss s s: ;s s: s: - ~ it: s 1027 



300 305 
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tct cgt tec tec get ctg gca tec aag gca acg ggc ttc cca att gec 
Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala Thr Gly Phe Pro ill 111 
310 315 320 325 

aag atg get gee aag ctg get ate gga tac ace ctg gat gag ate acc 
Lys Met Ala Ala Lys Leu Ala He Gly Tyr Thr LeS Lp Glu lit Tnr 



330 335 



340 



355 



Kr vll v I t 9 CgC fctt gCt ttC aa * fctt 9tc ggc 

Tyr Val Val Val Lys Ala Pro Arg Phe Ala Phe Glu Lys Phe Val Gly 
360 365 370 



410 415 



420 



435 



1 g9C C9C CtC tac gac gtt ctg gca atg cgc ctt 

Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val Glu LeS Ala Met Hg Leu 
440 445 45 0 



480 



485 



1075 



1123 



aac gac ate act ggt gaa acc cca get gcg ttt gag ccc acc ate oa r mi 
Asn Asp He Thr Gly Glu Thr Pro Ala Ala Phe Glu Pro Tnl lie Lp 
345 350 



1219 



get gat gac act ttg acc acc acc atg aag tec gtc ggt gag gtc ata 12 67 
Ala Asp Asp Thr Leu Thr Thr Thr Met Lys Ser Val lly Glu Val M 
375 380 385 

Ser T C ^ g rr > 9 ° ^ gC3 9Ca Ctg aac aag ^ ca ctg cgt tec 1315 

Ser Leu Gly Arg Asn Tyr He Ala Ala Leu Asn Lys Ala Leu Arg Ser 

395 400 405 

ctg gaa acc aag cag cag ggt ttc tgg acc aag cct gat gag ttc ttc 13 63 
Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr Lys Pro Lp Glu PhS P^e 



La all Glfi I 9 " 9at aag gCt gtt Ctg gaa ^at etc aag 1411 

Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala Val Leu Glu Asp Leu Lys 
425 43 0 



1459 



1507 



ggc gca age gtg gaa gaa etc tac gaa gca tct tct att gat cct tgg 
Gly Ala Ser^ Val Glu Glu Leu Tyr Glu Ala Ser Ser He Lp Pro Trp 
455 , 460 4g5 P 

4 

r CtC ^ ^ Ctt ^ gCt CtC gtg cag ttc C 9 C «9 aag etc gtt 1 555 
Phe Leu Ala Glu Leu Glu Ala Leu Val Gin Phe Arg Gin Lys Leu vll 



1603 



lit p ^ gat CtC Ctg Cgc gaa gca ttc atg 

Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu Arg Glu Ala Lys Phe Me? 

490 495 soo 

ggt ctg tec gac ctg cag ate gca gee ctt cgc cca gag ttc get aac i«i 
Gly Leu Ser Asp Leu Gin He Ala Ala Leu Arg Pro Glu Phe La ITy ' 
505 510 515 



gaa gac ggc gta cgc acc ttg cgt ctg tec eta ggc ate coc cca crt-x uqo 
Glu Asp Gly Val Arg Thr Leu Arg Leu Ser Leu S£ lie lT g Pro Vat ^ 
520 525 53 0 

ttc aag act gtg gat acc tgt gca gca gag ttt gaa get aag act ccg 1747 
Phe Lys Thr Val Asp Thr Cys Ala Ala Glu Phe Glu Ala Lys Thr Pro 
^ 540 545 
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tac cac tac tec gca tac gag ctg gat cca gca get gag tct gag gtc 1795 

Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro Ala Ala Glu Ser Glu Val 
550 555 560 565 

gca cca cag act gag cgt gaa aag gtc ctg ate ttg ggc tec ggt cca 1843 

Ala Pro Gin Thr Glu Arg Glu Lys Val Leu lie Leu Gly Ser Gly Pro 
570 575 580 

aac cgc ate ggc cag ggc ate gag ttc gac tac tec tgt gtt cac gca 1891 

Asn Arg lie Gly Gin Gly lie Glu Phe Asp Tyr Ser Cys Val His Ala 
585 590 595 

get ctt gag etc tec cgc gtc ggc tac gaa act gtc atg gtc aac tgc 1939 

Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu Thr Val Met Val Asn Cys 
600 605 610 

aac cca gag acc gtg tec ace gac tac gac ace get gac cgc ctg tac 1987 

Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp Thr Ala Asp Arg Leu Tyr 

615 620 625 

ttc gag cca ctg acc ttc gaa gac gtc atg gag gtc tac cac get gag 2035 

Phe Glu Pro Leu Thr Phe Glu Asp Val Met Glu Val Tyr His Ala Glu 
630 635 640 645 

gcg cag tec ggc acc gtc gca ggt gtt ate gtc cag ctt ggt ggc cag 2083 

Ala Gin Ser Gly Thr Val Ala Gly Val lie Val Gin Leu Gly Gly Gin 
650 655 660 

act cct ctg ggc ttg gca gat cgt ttg aag aag get ggc gtc cct gtc 2131 

Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys Lys Ala Gly Val Pro Val 
665 670 675 

att ggt acc tec cca gag gca ate gac atg get gag gac cgt ggc gag 2179 

lie Gly Thr Ser Pro Glu Ala lie Asp Met Ala Glu Asp Arg Gly Glu 
680 685 690 

ttc ggt gca ctg ctg aac cgc gag cag ctt cct get cca gca ttc ggc 2227 

Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu Pro Ala Pro Ala Phe Gly 

695 700 705 

acc gca acc tct ttc gaa gag get cgc aca gta gee gat gag ate age 2275 

Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr Val Ala Asp Glu lie Ser 
710 715 720 725 

tac cca gtg ctg gtt cgc cct tec tac gtc ttg ggt ggc cgt ggc atg 2323 

Tyr Pro Val Leu Val Arg Pro Ser Tyr Val Leu Gly Gly Arg Gly Met 
730 735 740 

gag att gtc tac gat gag get tec etc gag gat tac ate aac cgc gca 2371 

Glu lie Val Tyr Asp Glu Ala Ser Leu Glu Asp Tyr lie Asn Arg Ala 
745 750 755 

act gag ttg tct tct gac cac cca gtg ctg gtt gac cgc ttc eta gac 2419 

Thr Glu Leu Ser Ser Asp His Pro Val Leu Val Asp Arg Phe Leu Asp 
760 765 770 

aac get att gag ate gac gtc gac gca ctg tgc gac ggc gac gag gtc 2467 

Asn Ala lie Glu lie Asp Val Asp Ala Leu Cys Asp Gly Asp Glu Val 

775 780 785 



tac ctg gca ggc gtc atg gag cac ate gag gaa gee ggc att cac tec 



2515 
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Tyr Leu Ala Gly Val Met Glu His lie Glu Glu Ala Gly lie His Ser 
790 795 800 805 

ggt gac tec gca tgt gca ctt cct cca atg act ttg ggc gca cag gac 2563 

Gly Asp Ser Ala Cys Ala Leu Pro Pro Met Thr Leu Gly Ala Gin Asp 
810 815 820 

ate gag aag gtc cgc gaa gca acc aag aag ctg get ctg ggc ate ggt 2611 

lie Glu Lys Val Arg Glu Ala Thr Lys Lys Leu Ala Leu Gly lie Gly 

825 830 835 

gta cag ggc ctg atg aac gtc cag tac gca etc aag gac gac ate etc 2659 

Val Gin Gly Leu Met Asn Val Gin Tyr Ala Leu Lys Asp Asp lie Leu 

840 845 850 

tac gtc ate gag gca aac cca cgt gca tec cgc acc gtg ccg ttc gtc 2707 

Tyr Val lie Glu Ala Asn Pro Arg Ala Ser Arg Thr Val Pro Phe Val 

855 860 865 

tec aag gca acg ggc gtc aac ctg gec aag gca gca tec cgt ate gca 27 5 5 

Ser Lys Ala Thr Gly Val Asn Leu Ala Lys Ala Ala Ser Arg lie Ala 
870 875 880 885 

gtg ggc gee acc ate aag gat etc caa gat gag ggc atg att cct acc 2803 

Val Gly Ala Thr lie Lys Asp Leu Gin Asp Glu Gly Met lie Pro Thr 
890 895 900 

gag tac gac ggc ggc tec ttg cca ctg gac get cca ate get gtg aag 2851 

Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp Ala Pro lie Ala Val Lys 

905 910 915 

gaa gca gtg ttg ccg ttc aac cgc ttc cgt cgc cca gat gga aag acc 2899 

Glu Ala Val Leu Pro Phe Asn Arg Phe Arg Arg Pro Asp Gly Lys Thr 

920 925 930 

ctg gac acc ctg ctt tec cca gag atg aag tec act ggc gag gtc atg 2947 

Leu Asp Thr Leu Leu Ser Pro Glu Met Lys Ser Thr Gly Glu Val Met 

935 940 945 

ggc ttg gee aac aac ttc ggc get gca tat gca aag get gaa get ggc 2995 

Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr Ala Lys Ala Glu Ala Gly 
950 955 960 965 

gcg ttt ggt gca ttg cca acc gaa ggc acc gtc ttc gtg acc gtg get 3 043 

Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr Val Phe Val Thr Val Ala 
970 975 980 

aac cgc gac aag cgc acc ctg ate ctg cca ate cag cgc ctg gcg ttg 3 091 

Asn Arg Asp Lys Arg Thr Leu lie Leu Pro lie Gin Arg Leu Ala Leu 

985 990 995 

atg ggc tac aag ate etc gee acc gaa ggc acc gca ggc atg ctg cgc 313 9 

Met Gly Tyr Lys lie Leu Ala Thr Glu Gly Thr Ala Gly Met Leu Arg 

1000 1005 1010 

cgc aac ggc att gag tgt gaa gtt gtg etc aag get tec gac ate cgc 3187 

Arg Asn Gly lie Glu Cys Glu Val Val Leu Lys Ala Ser Asp lie Arg 

1015 1020 1025 

gaa ggt gta gag ggc aag tec ate gtg gat cgt ate cgc gaa ggc gaa 323 5 

Glu Gly Val Glu Gly Lys Ser lie Val Asp Arg lie Arg Glu Gly Glu 
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1030 1035 1040 1045 

gtt gac etc ate etc aac acc cca get ggt tct get ggc get cgc cac 3283 
Val Asp Leu lie Leu Asn Thr Pro Ala Gly Ser Ala Gly Ala Arg His 
1050 1055 1060 

gat ggc tac gat ate cgc gca gca gca gtg acc gtg ggt gtt ccg ctg 3331 
Asp Gly Tyr Asp lie Arg Ala Ala Ala Val Thr Val Gly Val Pro Leu 
1065 1070 1075 

ate acc act gtt cag ggt gtc acc gca get gtc cag ggc ata gag gec 3379 
lie Thr Thr Val Gin Gly Val Thr Ala Ala Val Gin Gly lie Glu Ala 
1080 1085 1090 

ctg cgt gag ggc gtt gtc age gtc cgc gcg ctg cag gaa etc gac cac 3427 
Leu Arg Glu Gly Val Val Ser Val Arg Ala Leu Gin Glu Leu Asp His 
1095 1100 1105 

gca gtc aag get taagecctat gaeattegge gag 3462 

Ala Val Lys Ala 

1110 



<210> 368 
<211> 1113 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 368 

Met Pro Lys Arg Ser Asp lie Asn His Val Leu Val lie Gly Ser Gly 
15 10 15 

Pro lie Val lie Gly Gin Ala Cys Glu Phe Asp Tyr Ser Gly Thr Gin 
20 25 30 

Ala Cys Arg Val Leu Lys Glu Glu Gly Leu Arg Val Thr Leu lie Asn 
35 40 45 

Ser Asn Pro Ala Thr lie Met Thr Asp Pro Glu Met Ala Asp His Thr 
50 55 60 

Tyr Val Glu Pro lie Glu Pro Glu Tyr lie Asp Lys lie Phe Ala Lys 
65 70 75 80 

Glu lie Glu Gin Gly His Pro lie Asp Ala Val Leu Ala Thr Leu Gly 
85 90 95 

Gly Gin Thr Ala Leu Asn Ala Ala lie Gin Leu Asp Arg Leu Gly lie 
100 105 110 

Leu Glu Lys Tyr Gly Val Glu Leu lie. Gly Ala Asp lie Asp Ala lie 
115 120 125 

Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp lie Val Thr Thr lie 
130 135 140 

Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu Val 
145 150 155 160 

His Glu Thr Val Ala Glu Leu Gly Leu Pro' Val Val Val Arg Pro Ser 
165 170 175 
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Phe Thr Met Gly 
180 

Leu Glu Arg lie 
195 

Val Leu lie Glu 
210 

Leu Met Arg Asp 
225 

Asn Val Asp Ala 



Pro Ala Leu Thr 
260 

Gly lie Ala lie 
275 

lie Gin Phe Ala 
290 

Met Asn Pro Arg 
305 

Gly Phe Pro lie 



Leu Asp Glu lie 
340 

Glu Pro Thr lie 
355 

Glu Lys Phe Val 
370 

Val Gly Glu Val 
385 

Lys Ala Leu Arg 



Pro Asp Glu Phe 
420 

Leu Glu Asp Leu 
435 

Leu Ala Met Arg 
450 

Ser lie Asp Pro 
465 

Arg Gin Lys Leu 



Gly Leu Gly Ser 



Ala Gly Gly Gly 
200 

Glu Ser lie Leu 
215 

Thr Ala Asp Asn 
230 

Leu Gly Val His 
245 

Leu Thr Asp Arg 



lie Arg Glu Val 
280 

lie Asn Pro Val 
295 

Val Ser Arg Ser 
310 

Ala Lys Met Ala 
325 

Thr Asn Asp lie 



Asp Tyr Val Val 
360 

Gly Ala Asp Asp 
375 

Met Ser Leu Gly 
390 

Ser Leu Glu Thr 
405 

Phe Ala Gly Glu 



Lys Arg Pro Thr 
440 

Leu Gly Ala Ser 
455 

Trp Phe Leu Ala 
470 

Val Asp Ala Pro 
485 



Gly Leu Ala Tyr 
185 

Leu Ala Ala Ser 



Gly Trp Lys Glu 
220 

Val Val Val lie 
235 

Thr Gly Asp Ser 
250 

Glu Phe Gin Lys 
265 

Gly Val Asp Thr 



Asp Gly Arg lie 
300 

Ser Ala Leu Ala 
315 

Ala Lys Leu Ala 
330 

Thr Gly Glu Thr 
345 

Val Lys Ala Pro 



Thr Leu Thr Thr 
380 

Arg Asn Tyr lie 
395 

Lys Gin Gin Gly 
410 

Arg Ala Thr Asp 
425 

Glu Gly Arg Leu 



Val Glu Glu Leu 
460 

Glu Leu Glu Ala 
475 

Phe Leu Asn Glu 
490 



Asn Thr Glu Asp 
190 

Pro Glu Ala Asn 
205 

Phe Glu Leu Glu 



Cys Ser lie Glu 
240 

Val Thr Val Ala 
255 

Met Arg Asp Gin 
270 

Gly Gly Cys Asn 
285 

lie Thr lie Glu 



Ser Lys Ala Thr 
320 

lie Gly Tyr Thr 
335 

Pro Ala Ala Phe 
350 

Arg Phe Ala Phe 
365 

Thr Met Lys Ser 



Ala Ala Leu Asn 
400 

Phe Trp Thr Lys 
415 

Lys Ala Ala Val 
430 

Tyr Asp Val Glu 
445 

Tyr Glu Ala Ser 



Leu Val Gin Phe 
480 

Asp Leu Leu Arg 
495 
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Glu Ala Lys Phe 
500 

Pro Glu Phe Ala 
515 

Gly lie Arg Pro 
530 

Glu Ala Lys Thr 
545 

Ala Glu Ser Glu 



Leu Gly Ser Gly 
580 

Ser Cys Val His 
595 

Val Met Val Asn 
610 

Ala Asp Arg Leu 
625 

Val Tyr His Ala 



Gin Leu Gly Gly 
660 

Ala Gly Val Pro 
675 

Glu Asp Arg Gly 
690 

Ala Pro Ala Phe 
705 

Ala Asp Glu lie 



Gly Gly Arg Gly 
740 

Tyr lie Asn Arg 
755 

Asp Arg Phe Leu 
770 

Asp Gly Asp Glu 
785 

Ala Gly lie His 



Met Gly Leu Ser 



Gly Glu Asp Gly 
520 

Val Phe Lys Thr 
535 

Pro Tyr His Tyr 
550 

Val Ala Pro Gin 
565 

Pro Asn Arg lie 



Ala Ala Leu Glu 
600 

Cys Asn Pro Glu 
615 

Tyr Phe Glu Pro 
630 

Glu Ala Gin Ser 
645 

Gin Thr Pro Leu 



Val lie Gly Thr 
680 

Glu Phe Gly Ala 
695 

Gly Thr Ala Thr 
710 

Ser Tyr Pro Val 
725 

Met Glu lie Val 



Ala Thr Glu Leu 
760 

Asp Asn Ala lie 
775 

Val Tyr Leu Ala 
790 

Ser Gly Asp Ser 
805 



Asp Leu Gin lie 
505 

Val Arg Thr Leu 



Val Asp Thr Cys 
540 

Ser Ala Tyr Glu 
555 

Thr Glu Arg Glu 
570 

Gly Gin Gly lie 
585 

Leu Ser Arg Val 



Thr Val Ser Thr 
620 

Leu Thr Phe Glu 
635 

Gly Thr Val Ala 
650 

Gly Leu Ala Asp 
665 

Ser Pro Glu Ala 



Leu Leu Asn Arg 
700 

Ser Phe Glu Glu 
715 

Leu Val Arg Pro 
730 

Tyr Asp Glu Ala 
745 

Ser Ser Asp His 



Glu lie Asp Val 
780 

Gly Val Met Glu 
795 

Ala Cys Ala Leu 
810 



Ala Ala Leu Arg 
510 

Arg Leu Ser Leu 
525 

Ala Ala Glu Phe 



Leu Asp Pro Ala 
560 

Lys Val Leu lie 
575 

Glu Phe Asp Tyr 
590 

Gly Tyr Glu Thr 
605 

Asp Tyr Asp Thr 



Asp Val Met Glu 
640 

Gly Val lie Val 
655 

Arg Leu Lys Lys 
670 

lie Asp Met Ala 
685 

Glu Gin Leu Pro 



Ala Arg Thr Val 
720 

Ser Tyr Val Leu 
735 

Ser Leu Glu Asp 
750 

Pro Val Leu Val 
765 

Asp Ala Leu Cys 



His lie Glu Glu 
800 

Pro Pro Met Thr 
815 



Leu Gly Ala Gin Asp lie Glu Lys Val Arg Glu Ala Thr Lys Lys Leu 
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820 825 830 

Ala Leu Gly lie Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala Leu 
835 840 845 

Lys Asp Asp lie Leu Tyr Val lie Glu Ala Asn Pro Arg Ala Ser Arg 
850 855 860 

Thr Val Pro Phe Val Ser Lys. Ala Thr Gly Val Asn Leu Ala Lys Ala 
865 870 875 880 

Ala Ser Arg lie Ala Val Gly Ala Thr lie Lys Asp Leu Gin Asp Glu 
885 890 895 

Gly Met lie Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp Ala 
900 905 910 

Pro lie Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg Arg 
915 920 925 

Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys Ser 
930 935 940 

Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr Ala 
945 950 955 960 

Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr Val 
965 970 975 

Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu lie Leu Pro lie 
980 985 990 

Gin Arg Leu Ala Leu Met Gly Tyr Lys lie Leu Ala Thr Glu Gly Thr 
995 1000 1005 

Ala Gly Met Leu Arg Arg Asn Gly lie Glu Cys Glu Val Val Leu Lys 
1010 1015 1020 

Ala Ser Asp lie Arg Glu Gly Val Glu Gly Lys Ser lie Val Asp Arg 
1025 1030 1035 1040 

lie Arg Glu Gly Glu Val Asp Leu lie Leu Asn Thr Pro Ala Gly Ser 
1045 1050 1055 

Ala Gly Ala Arg His Asp Gly Tyr Asp lie Arg Ala Ala Ala Val Thr 
1060 1065 1070 

Val Gly Val Pro Leu lie Thr Thr Val Gin Gly Val Thr Ala Ala Val 
1075 1080 1085 

Gin Gly lie Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala Leu 
1090 1095 1100 

Gin Glu Leu Asp His Ala Val Lys Ala 
1105 1110 



<210> 369 
<211> 3221 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 
<222> (1)..(3198) 
<223> FRXA02234 



<400> 369 

lit T C ?? & ^ g aCC gaC CCa gaa at ^ Set gac cac 

Gly Ser Asn Pro Ala Thr He Met Thr Asp Pro Glu Met Ala Asp Hi 



10 



s 

15 



85 90 



95 



Til ^? C tCC Cgt tCC CgC gtc fc 9 c cac aac atg gaa gaa 

He Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Me? Glu Glu 



105 110 



gtc cac gag act gtc gca gaa etc ggc ctt cca gta gtc gtg cgt cca 
Val Hxs Glu Thr Val Ala Glu Leu Gly Leu Pro Val Val Val Arg Pro 
115 120 125 

tec ttc act atg ggt ggc ctg ggc tec ggt ctt gca tac aac acc craa 
Ser Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Tsn Thr Tlu 

^ gag ^ gC atC gct ^ c ^ ctt get gca tct cct gaa gca 

Asp Leu Glu Arg He Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Sa 



150 155 



160 

Asn Va? ^ t^ C ^ t<=C atC Ctt ggt tgg aag gaa ttc ^ etc 

Asn Val Leu He Glu Glu Ser He Leu Gly Trp Lys Glu Phe Glu Leu 

165 170 175 

gag etc atg cgc gat acc gca gac aac gtt gtg gtt ate tgc tec att 
Glu Leu Met Arg Asp Thr Ala Asp Asn Val Val Val He Cys Ser He 
180 185 190 

T C f^? 9Ca Ctg g9C gtg CaC acc gac tct gtc ace gtg 

Glu Asn val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Va? 
195 200 205 

lit tin ?r r Ct9 a S C Ctg aCt gaC Cgt gaa ttc ca ^ aag atg cgc gat 
Ala Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp 



48 



?hr ^r Vaf p ^ ^ 9tC g3C aag att ttc <? ct 

Thr Tyr Val Glu Pro He Glu Pro Glu Tyr He Asp Lys He Phe Ala 

20 , 25 30 

Lys gJu Tit ^ CaC atC gaC gCC gtc Ct ^ g<=a acc ctt 

Lys Glu lie Glu Gin Gly H 1S Pro He Asp Ala Val Leu Ala Thr Leu 

35 40 45 

ggt ggc cag act gca ctt aac gca gct ate cag ctg gat cgc etc aac 
Gly Gly Gin Thr Ala Leu Asn Ala Ala He Gin LeS Lp Arg Leu £y 

55 60 

He S f 39 ^ C g9C gtt gaa CtC atC g ^ ^ ca ate gat gee 

He Leu Glu Lys Tyr Gly Val Glu Leu He Gly Ala Asp He Asp Ala 

70 75 80 

att gag cgc ggc gaa gat cgc cag aag ttc aag gat att gtc acc acc 288 
He Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Lp He Val Thr Thr 



96 



144 



192 



240 



336 



384 



432 



480 



528 



576 



624 



672 
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210 215 220 

cag ggt ate gec ate ate cgc gag gtc ggc gtg gac acc ggt gga tgt 720 
Gin Gly lie Ala lie He Arg Glu Val Gly Val Asp Thr Gly Gly Cys 
225 230 235 240 

aac ate cag ttc gee ate aac cca gtt gat ggc cgc ate ate acc att 768 
Asn He Gin Phe Ala He Asn Pro Val Asp Gly Arg He He Thr He 
245 250 255 

gag atg aac cca cgt gtg tct cgt tec tec get ctg gca tec aag gca 816 
Glu Met Asn Pro Arg Val Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala 

260 265 270 * 

acg ggc ttc cca att gee aag atg get gee aag ctg get ate gga tac 864 
Thr Gly Phe Pro He Ala Lys Met Ala Ala Lys Leu Ala He Gly Tyr 
275 280 285 

acc ctg gat gag ate acc aac gac ate act ggt gaa acc cca get gcg 912 
Thr Leu Asp Glu He Thr Asn Asp He Thr Gly Glu Thr Pro Ala Ala 
290 295 300 

ttt gag ccc acc ate gac tac gtc gtg gtc aag gee cca cgc ttt get 960 
Phe Glu Pro Thr He Asp Tyr Val Val Val Lys Ala Pro Arg Phe Ala 
305 310 315 320 

ttc gag aag ttt gtc ggc get gat gac act ttg acc acc acc atg aag 1008 
Phe Glu Lys Phe Val Gly Ala Asp Asp Thr Leu Thr Thr Thr Met Lys 
325 330 335 

tec gtc ggt gag gtc atg tec ctg ggc cgc aac tac att gca gca ctg 1056 
Ser Val Gly Glu Val Met Ser Leu Gly Arg Asn Tyr He Ala Ala Leu 
340 345 350 

aac aag gca ctg cgt tec ctg gaa acc aag cag cag ggt ttc tgg acc 1104 
Asn Lys Ala Leu Arg Ser Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr 
355 360 365 

aag cct gat gag ttc ttc gca ggg gag cgc get acc gat aag gca get 1152 
Lys Pro Asp Glu Phe Phe Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala 
370 375 380 

gtt ctg gaa gat etc aag cgc cca acc gaa ggc cgc etc tac gac gtt 12 00 
Val Leu Glu Asp Leu Lys Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val 
385 390 395 400 

gag ctg gca atg cgc ctt ggc gca age gtg gaa gaa etc tac gaa gca 1248 
Glu Leu Ala Met Arg Leu Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala 
405 410 415 

tct tct att gat cct tgg ttc etc gee gag ctt gaa get etc gtg cag 1296 
Ser Ser He Asp Pro Trp Phe Leu Ala Glu Leu Glu Ala Leu Val Gin 
420 425 430 

ttc cgc cag aag etc gtt gac gca cca ttc eta aac gaa gat etc ctg 1344 
Phe Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu 
435 440 445 

cgc gaa gca aag ttc atg ggt ctg tec gac ctg cag ate gca gec ctt 1392 
Arg Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin He Ala Ala Leu 
450 455 460 
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cgc cca gag ttc get ggc gaa gac ggc gta cgc acc ttg cgt ctg tec 1440 

Arg Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser 
465 470 475 480 

eta ggc ate cgc cca gta ttc aag act gtg gat acc tgt gca gca gag 1488 

Leu Gly lie Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu 
485 490 495 

ttt gaa get aag act ccg tac cac tac tec gca tac gag ctg gat cca 153 6 

Phe Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro 
500 505 510 

gca get gag tct gag gtc gca cca cag act gag cgt gaa aag gtc ctg 1584 

Ala Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu 

515 520 525 

ate ttg ggc tec ggt cca aac cgc ate ggc cag ggc ate gag ttc gac 1632 

lie Leu Gly Ser Gly Pro Asn Arg lie Gly Gin Gly lie Glu Phe Asp 
530 535 540 

tac tec tgt gtt cac gca get ctt gag etc tec cgc gtc ggc tac gaa 1680 

Tyr Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu 
545 550 555 560 

act gtc atg gtc aac tgc aac cca gag acc gtg tec acc gac tac gac 1728 

Thr Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp 
565 570 575 

acc get gac cgc ctg tac ttc gag cca ctg acc ttc gaa gac gtc atg 1776 

Thr Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met 
580 585 590 

gag gtc tac cac get gag gcg cag tec ggc acc gtc gca ggt gtt ate 1824 

Glu Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val lie 

595 600 605 

gtc cag ctt ggt ggc cag act cct ctg ggc ttg gca gat cgt ttg aag 1872 

Val Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys 
610 615 620 

aag get ggc gtc cct gtc att ggt acc tec cca gag gca ate gac atg 1920 

Lys Ala Gly Val Pro Val lie Gly Thr Ser Pro Glu Ala lie Asp Met 
625 630 635 640 

get gag gac cgt ggc gag ttc ggt gca ctg ctg aac cgc gag cag ctt 1968 

Ala Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu 
645 650 655 

cct get cca gca ttc ggc acc gca acc tct ttc gaa gag get cgc aca 2016 

Pro Ala Pro Ala Phe Gly Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr 
660 665 670 

gta gee gat gag ate age tac cca gtg ctg gtt cgc cct tec tac gtc 2064 

Val Ala Asp Glu lie Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val 

675 680 685 

ttg ggt ggc cgt ggc atg gag att gtc tac gat gag get tec etc gag 2112 

Leu Gly Gly Arg Gly Met Glu lie Val Tyr Asp Glu Ala Ser Leu Glu 
690 695 700 
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gat tac ate aac cgc gca act gag ttg tct tct gac cac cca gtg ctg 2160 
Asp Tyr lie Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu 
705 710 715 720 

gtt gac cgc ttc eta gac aac get att gag ate gac gtc gac gca ctg 2208 
Val Asp Arg Phe Leu Asp Asn Ala lie Glu lie Asp Val Asp Ala Leu 
725 730 735 

tgc gac ggc gac gag gtc tac ctg gca ggc gtc atg gag cac ate gag 2256 
Cys Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His lie Glu 
740 745 750 

gaa gee ggc att cac tec ggt gac tec gca tgt gca ctt cct cca atg 2304 
Glu Ala Gly lie His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met 
755 760 765 

act ttg ggc gca cag gac ate gag aag gtc cgc gaa gca acc aag aag 2352 
Thr Leu Gly Ala Gin Asp lie Glu Lys Val Arg Glu Ala Thr Lys Lys 
770 775 780 

ctg get ctg ggc ate ggt gta cag ggc ctg atg aac gtc cag tac gca 2400 
Leu Ala Leu Gly lie Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala 
785 790 795 800 

etc aag gac gac ate etc tac gtc ate gag gca aac cca cgt gca tec 2448 
Leu Lys Asp Asp lie Leu Tyr Val lie Glu Ala Asn Pro Arg Ala Ser 
805 810 815 

cgc acc gtg ccg ttc gtc tec aag gca acg ggc gtc aac ctg gee aag 2496 
Arg Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys 
820 825 830 

gca gca tec cgt ate gca gtg ggc gee acc ate aag gat etc caa gat 2544 
Ala Ala Ser Arg lie Ala Val Gly Ala Thr lie Lys Asp Leu Gin Asp 
835 840 845 

gag ggc atg att cct acc gag tac gac ggc ggc tec ttg cca ctg gac 2592 
Glu Gly Met lie Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp 
850 855 860 

get cca ate get gtg aag gaa gca gtg ttg ccg ttc aac cgc ttc cgt 2640 
Ala Pro lie Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg 
865 870 875 880 

cgc cca gat gga aag acc ctg gac acc ctg ctt tec cca gag atg aag 2688 
Arg Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys 
885 890 895 

tec act ggc gag gtc atg ggc ttg gec aac aac ttc ggc get gca tat 273 6 
Ser Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr 
900 905 910 

gca aag get gaa get ggc gcg ttt ggt gca ttg cca acc gaa ggc acc 27 84 
Ala Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr 
915 920 925 

gtc ttc gtg acc gtg get aac cgc gac aag cgc acc ctg ate ctg cca 2832 
Val Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu lie Leu Pro 
930 935 940 

ate cag cgc ctg gcg ttg atg ggc tac aag ate etc gee acc gaa ggc 2880 
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Ile Gin Arg Leu Ala Leu Met Gly Tyr Lys lie Leu Ala Thr Glu Gly 
945 950 955 960 

acc gca ggc atg ctg cgc cgc aac ggc att gag tgt gaa gtt gtg etc 2 92 8 
Thr Ala Gly Met Leu Arg Arg Asn Gly lie Glu Cys Glu Val Val Leu 
965 970 975 

aag get tec gac ate cgc gaa ggt gta gag ggc aag tec ate gtg gat 2 97 6 
Lys Ala Ser Asp lie Arg Glu Gly Val Glu Gly Lys Ser lie Val Asp 
980 985 990 

cgt ate cgc gaa ggc gaa gtt gac etc ate etc aac acc cca get ggt 3 024 
Arg lie Arg Glu Gly Glu Val Asp Leu lie Leu Asn Thr Pro Ala Gly 
995 1000 1005 

tct get ggc get cgc cac gat ggc tac gat ate cgc gca gca gca gtg 3 072 
Ser Ala Gly Ala Arg His Asp Gly Tyr Asp lie Arg Ala Ala Ala Val 
1010 1015 1020 

acc gtg ggt gtt ccg ctg ate acc act gtt cag ggt gtc acc gca get 3120 
Thr Val Gly Val Pro Leu lie Thr Thr Val Gin Gly Val Thr Ala Ala 
1025 1030 1035 1040 

gtc cag ggc ata gag gee ctg cgt gag ggc gtt gtc age gtc cgc gcg 3168 
Val Gin Gly lie Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala 
1045 1050 1055 

ctg cag gaa etc gac cac gca gtc aag get taagecctat gaeattegge 3218 
Leu Gin Glu Leu Asp His Ala Val Lys Ala 
1060 1065 

gag 3221 



<210> 370 
<211> 1066 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 370 

Gly Ser Asn Pro Ala Thr lie Met Thr Asp Pro Glu Met Ala Asp His 
15 10 15 

Thr Tyr Val Glu Pro lie Glu Pro Glu Tyr lie Asp Lys lie Phe Ala 
20 25 30 

Lys Glu lie Glu Gin Gly His Pro lie Asp Ala Val Leu Ala Thr Leu 
35 40 45 

Gly Gly Gin Thr Ala Leu Asn Ala Ala lie Gin Leu Asp Arg Leu Gly 
50 55 .60 

lie Leu Glu Lys Tyr Gly Val Glu Leu lie Gly Ala Asp lie Asp Ala 
65 70 75 80 

lie Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp lie Val Thr Thr 
85 90 95 

lie Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu 
100 105 110 
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Val His Glu Thr 
115 

Ser Phe Thr Met 
130 

Asp Leu Glu Arg 
145 

Asn Val Leu lie 



Glu Leu Met Arg 
180 

Glu Asn Val Asp 
195 

Ala Pro Ala Leu 
210 

Gin Gly lie Ala 
225 

Asn lie Gin Phe 



Glu Met Asn Pro 
260 

Thr Gly Phe Pro 
275 

Thr Leu Asp Glu 
290 

Phe Glu Pro Thr 
305 

Phe Glu Lys Phe 



Ser Val Gly Glu 
340 

Asn Lys Ala Leu 
355 

Lys Pro Asp Glu 
370 

Val Leu Glu Asp 
385 

Glu Leu Ala Met 



Ser Ser lie Asp 
420 



Val Ala Glu Leu 
120 

Gly Gly Leu Gly 
135 

lie Ala Gly Gly 
150 

Glu Glu Ser He 
165 

Asp Thr Ala Asp 



Ala Leu Gly Val 
200 

Thr Leu Thr Asp 
215 

He lie Arg Glu 
230 

Ala He Asn Pro 
245 

Arg Val Ser Arg 



He Ala Lys Met 
280 

He Thr Asn Asp 
295 

He Asp Tyr Val 
310 

Val Gly Ala Asp 
325 

Val Met Ser Leu 



Arg Ser Leu Glu 
360 

Phe Phe Ala Gly 
375 

Leu Lys Arg Pro 
390 

Arg Leu Gly Ala 
405 

Pro Trp Phe Leu 



Gly Leu Pro Val 



Ser Gly Leu Ala 
140 

Gly Leu Ala Ala 
155 

Leu Gly Trp Lys 
170 

Asn Val Val Val 
185 

His Thr Gly Asp 



Arg Glu Phe Gin 
220 

Val Gly Val Asp 
235 

Val Asp Gly Arg 
250 

Ser Ser Ala Leu 
265 

Ala Ala Lys Leu 



He Thr Gly Glu 
300 

Val Val Lys Ala 
315 

Asp Thr Leu Thr 
330 

Gly Arg Asn Tyr 
345 

Thr Lys Gin Gin 



Glu Arg Ala Thr 
380 

Thr Glu Gly Arg 
395 

Ser Val Glu Glu 
410 

Ala Glu Leu Glu 
425 



Val Val Arg Pro 
125 

Tyr Asn Thr Glu 



Ser Pro Glu Ala 
160 

Glu Phe Glu Leu 
175 

He Cys Ser He 
190 

Ser Val Thr Val 
205 

Lys Met Arg Asp 



Thr Gly Gly Cys 
240 

He He Thr He 
255 

Ala Ser Lys Ala 
270 

Ala He Gly Tyr 
285 

Thr Pro Ala Ala 



Pro Arg Phe Ala 
320 

Thr Thr Met Lys 
335 

He Ala Ala Leu 
350 

Gly Phe Trp Thr 
365 

Asp Lys Ala Ala 



Leu Tyr Asp Val 
400 

Leu Tyr Glu Ala 
415 

Ala Leu Val Gin 
430 



Phe Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu 
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435 440 445 

Arg Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin lie Ala Ala Leu 
450 455 460 

Arg Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser 
465 470 475 480 

Leu Gly lie Arg. Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu 
485 490 495 

Phe Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro 
500 505 510 

Ala Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu 
515 520 525 

lie Leu Gly Ser Gly Pro Asn Arg lie Gly Gin Gly lie Glu Phe Asp 
530 535 540 

Tyr Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu 
545 550 555 560 

Thr Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp 
565 570 575 

Thr Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met 
580 585 590 

Glu Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val lie 
595 600 605 

Val Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys 
610 615 620 

Lys Ala Gly Val Pro Val lie Gly Thr Ser Pro Glu Ala lie Asp Met 
625 630 635 640 

Ala Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu 
645 650 655 

Pro Ala Pro Ala Phe Gly Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr 
660 665 670 

Val Ala Asp Glu lie Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val 
675 680 685 

Leu Gly Gly Arg Gly Met Glu lie Val Tyr Asp Glu Ala Ser Leu Glu 
690 695 700 

Asp Tyr lie Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu 
705 710 715 720 

Val Asp Arg Phe Leu Asp Asn Ala He Glu He Asp Val Asp Ala Leu 
725 730 735 

Cys Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His Tie Glu 
740 745 750 



Glu Ala Gly He His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met 
755 760 " 765 
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Thr Leu Gly Ala Gin Asp lie Glu Lys Val Arg Glu Ala Thr Lys Lys 
770 775 780 

Leu Ala Leu Gly lie Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala 
785 790 795 800 

Leu Lys Asp Asp lie Leu Tyr Val lie Glu Ala Asn Pro Arg Ala Ser 
805 810 815 

Arg Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys 
820 825 830 

Ala Ala Ser Arg lie Ala Val Gly Ala Thr lie Lys Asp Leu Gin Asp 
835 840 845 

Glu Gly Met lie Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp 
850 855 860 

Ala Pro lie Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg 
865 870 875 880 

Arg Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys 
885 890 895 

Ser Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr 
900 905 910 

Ala Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr 
915 920 925 

Val Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu lie Leu Pro 
930 935 940 

lie Gin Arg Leu Ala Leu Met Gly Tyr Lys lie Leu Ala Thr Glu Gly 
945 950 955 960 

Thr Ala Gly Met Leu Arg Arg Asn Gly lie Glu Cys Glu Val Val Leu 
965 970 975 

Lys Ala Ser Asp lie Arg Glu Gly Val Glu Gly Lys Ser lie Val Asp 
980 985 990 

Arg lie Arg Glu Gly Glu Val Asp Leu lie Leu Asn Thr Pro Ala Gly 
995 1000 1005 

Ser Ala Gly Ala Arg His Asp Gly Tyr Asp lie Arg Ala Ala Ala Val 
1010 1015 1020 

Thr Val Gly Val Pro Leu lie Thr Thr Val Gin Gly Val Thr Ala Ala 
1025 1030 1035 1 

Val Gin Gly lie Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala 
1045 1050 1055 

Leu Gin Glu Leu Asp His Ala Val Lys Ala 
1060 1065 



<210> 371 
<211> 1389 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1366) 

<223> RXS02565 

<400> 371 

ggaaattcga tacagtgcga tgacgcgata ttagaaagaa aaagatgcgc tttacgacga 6 0 

aaccctcacc ctccttcagg aacttatccg caacgcctgc gtg aat gat eta acc 115 

Val Asn Asp Leu Thr 

1 5 

cca gat tea ggt cag gaa att aga aac gcg gaa age eta gaa cgt ttc 163 

Pro Asp Ser Gly Gin Glu lie Arg Asn Ala Glu Ser Leu Glu Arg Phe 

10 15 20 

ttt gaa gga acc ccc aac gtt aaa ate acc aag ctg gaa ccg cat ccg 211 
Phe Glu Gly Thr Pro Asn Val Lys lie Thr Lys Leu Glu Pro His Pro 
25 30 35 

ggc egg acc tea att ate gtg act gtt cca ggc age gat cca gat get 259 
Gly Arg Thr Ser lie lie Val Thr Val Pro Gly Ser Asp Pro Asp Ala 
40 45 50 

gag cct tta aca ctg ctt gga cat act gat gtt gtg cct gtt gat ctg 307 
Glu Pro Leu Thr Leu Leu Gly His Thr Asp Val Val Pro Val Asp Leu 
55 60 65 

cct aaa tgg act aaa gat cca ttc ggt gcg gag att teg gat gga cag 3 55 
Pro Lys Trp Thr Lys Asp Pro Phe Gly Ala Glu lie Ser Asp Gly Gin 
70 75 80 85 

att tgg ggt aga ggg tec gtc gat atg etc ttt att acc gca acc caa 403 
lie Trp Gly Arg Gly Ser Val Asp Met Leu Phe lie Thr Ala Thr Gin 
90 95 100 

gcg gee gtc acc cgt caa gta gec cgt gaa ggc ggc ctg cgt ggc acg 451 
Ala Ala Val Thr Arg Gin Val Ala Arg Glu Gly Gly Leu Arg Gly Thr 
105 110 115 

ctg aca ttc gtt ggc gtt get gat gag gaa gee cgc ggc gga etc gga 499 
Leu Thr Phe Val Gly Val Ala Asp Glu Glu Ala Arg Gly Gly Leu Gly 
120 125 130 

gcg aag tgg ctt tec gaa gaa cac caa aac etc ttc age tgg aaa aac 547 
Ala Lys Trp Leu Ser Glu Glu His Gin Asn Leu Phe Ser Trp Lys Asn 
135 140 145 

tgc etc tec gaa tec ggt gga teg cac ctt cca gtc cac gac ggc age 595 
Cys Leu Ser Glu Ser Gly Gly Ser His Leu Pro Val His Asp Gly Ser 
150 155 160 165 

gac gca gta gta att aac gtt gga gaa aaa ggt gca get caa cgt cgt 643 
Asp Ala Val Val lie Asn Val Gly Glu Lys Gly Ala Ala Gin Arg Arg 
170 175 180 



att cac gtc aat ggc gat get ggt cat ggt tec att cct ttc gac cgt 
lie His Val Asn Gly Asp Ala Gly His Gly Ser lie Pro Phe Asp Arg 



691 
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185 190 195 

gac age get att gtc aag ate ggt gaa gtc gee cgc cga ate get gec 739 
Asp Ser Ala lie Val Lys lie Gly Glu Val Ala Arg Arg lie Ala Ala 

200 205 210 

gee gat ctg aag gta gee aag gac gat ate tgg caa ggc ttc gtc caa 787 

Ala Asp Leu Lys Val Ala Lys Asp Asp lie Trp Gin Gly Phe Val Gin 
215 220 225 

gcg cac cgt ttc gac cca gaa acg gag cag gcg ctt ctt age ggg acc 83 5 

Ala His Arg Phe Asp Pro Glu Thr Glu Gin Ala Leu Leu Ser Gly Thr 
230 235 240 245 

tec cct gag gee tac gca gag ttc ggc gga etc tec cgc ttc gec cac 883 

Ser Pro Glu Ala Tyr Ala Glu Phe Gly Gly Leu Ser Arg Phe Ala His 

250 255 260 

gcg gtg tct cat etc acg ate gec caa act gtg gtt cgt gca ggt caa 931 

Ala Val Ser His Leu Thr lie Ala Gin Thr Val Val Arg Ala Gly Gin 

265 270 275 

gee ate aat gta ttg cca teg cat gcg tac ttg gaa ctg gat ate cgt 979 

Ala lie Asn Val Leu Pro Ser His Ala Tyr Leu Glu Leu Asp lie Arg 

280 285 290 

acc ctt cca ggc caa acc aat gac tat gtt gat gac acc ctg cgt get 1027 

Thr Leu Pro Gly Gin Thr Asn Asp Tyr Val Asp Asp Thr Leu Arg Ala 
295 300 305 

get ctg ggc gat ctt gee gat gaa gta gaa ate gaa cac etc ate tct 1075 

Ala Leu Gly Asp Leu Ala Asp Glu Val Glu lie Glu His Leu lie Ser 
310 315 320 325 

gaa gaa gca acg gtg age cca act gat tec agg ttg tat aac acc ttg 1123 

Glu Glu Ala Thr Val Ser Pro Thr Asp Ser Arg Leu Tyr Asn Thr Leu 

330 335 340 

gaa aaa gtt ctt ggt gat ttc ttc ccc gat gcg cct gtg gtc cca att 1171 

Glu Lys Val Leu Gly Asp Phe Phe Pro Asp Ala Pro Val Val Pro lie 

345 350 355 

att tec tct ggt ggc tct gac ctg cgc ttt ggt cgt cga eta ggc ggt 1219 

lie Ser Ser Gly Gly Ser Asp Leu Arg Phe Gly Arg Arg Leu Gly Gly 

360 365 370 

gtt ggt tat ggt ttt gca gtt cat gca cgt gaa cga act ttg gcg gaa 1267 

Val Gly Tyr Gly Phe Ala Val His Ala Arg Glu Arg Thr Leu Ala Glu 
375 380 385 

gca atg ggg caa ctt cac tec cat gac gag gcg ctg tac ctg gaa gat 1315 

Ala Met Gly Gin Leu His Ser His Asp Glu Ala Leu Tyr Leu Glu Asp 
390 395 400 405 

ctt gaa ctg act gtt egg ggt tat gac tec gtc gtg cgt gaa ttc eta 1363 

Leu Glu Leu Thr Val Arg Gly Tyr Asp Ser Val Val Arg Glu Phe Leu 

410 415 420 

ggc taaaaacatg aagcaggagt ctt 1389 
Gly 
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<210> 372 
<211> 422 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 372 

Val Asn Asp Leu Thr Pro Asp Ser Gly Gin Glu lie Arg Asn Ala Glu 
15 10 15 

Ser Leu Glu Arg Phe Phe Glu Gly Thr Pro Asn Val Lys lie Thr Lys 
20 25 30 

Leu Glu Pro His Pro Gly Arg Thr Ser lie lie Val Thr Val Pro Gly 
35 40 45 

Ser Asp Pro Asp Ala Glu Pro Leu Thr Leu Leu Gly His Thr Asp Val 
50 55 60 

Val Pro Val Asp Leu Pro Lys Trp Thr Lys Asp Pro Phe Gly Ala Glu 
65 70 75 80 

lie Ser Asp Gly Gin lie Trp Gly Arg Gly Ser Val Asp Met Leu Phe 
85 90 95 

lie Thr Ala Thr Gin Ala Ala Val Thr Arg Gin Val Ala Arg Glu Gly 
100 105 110 

Gly Leu Arg Gly Thr Leu Thr Phe Val Gly Val Ala Asp Glu Glu Ala 
115 120 125 

Arg Gly Gly Leu Gly Ala Lys Trp Leu Ser Glu Glu His Gin Asn Leu 
130 135 140 

Phe Ser Trp Lys Asn Cys Leu Ser Glu Ser Gly Gly Ser His Leu Pro 
145 150 155 160 

Val His Asp Gly Ser Asp Ala Val Val lie Asn Val Gly Glu Lys Gly 
165 170 175 

Ala Ala Gin Arg Arg lie His Val Asn Gly Asp Ala Gly His Gly Ser 
180 185 190 

lie Pro Phe Asp Arg Asp Ser Ala lie Val Lys lie Gly Glu Val Ala 
195 200 205 

Arg Arg lie Ala Ala Ala Asp Leu Lys Val Ala Lys Asp Asp lie Trp 
210 215 220 

Gin Gly Phe Val Gin Ala His Arg Phe Asp Pro Glu Thr Glu Gin Ala 
225 230 235 240 

Leu Leu Ser Gly Thr Ser Pro Glu Ala Tyr Ala Glu Phe Gly Gly Leu 
245 250 255 

Ser Arg Phe Ala His Ala Val Ser His Leu Thr lie Ala Gin Thr Val 
260 265 270 

Val Arg Ala Gly Gin Ala lie Asn Val Leu Pro Ser His Ala Tyr Leu 
275 280 285 
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Glu Leu Asp lie Arg Thr Leu Pro Gly Gin Thr Asn Asp Tyr Val Asp 
290 295 300 

Asp Thr Leu Arg Ala Ala Leu Gly Asp Leu Ala Asp Glu Val Glu lie 
305 310 315 320 

Glu His Leu lie Ser Glu Glu Ala Thr Val Ser Pro Thr Asp Ser Arg 
325 330 335 

Leu Tyr Asn Thr Leu Glu Lys Val Leu Gly Asp Phe Phe Pro Asp Ala 
340 345 350 

Pro Val Val Pro lie lie Ser Ser Gly Gly Ser Asp Leu Arg Phe Gly 
355 360 365 

Arg Arg Leu Gly Gly Val Gly Tyr Gly Phe Ala Val His Ala Arg Glu 
370 375 380 

Arg Thr Leu Ala Glu Ala Met Gly Gin Leu His Ser His Asp Glu Ala 
385 390 395 400 

Leu Tyr Leu Glu Asp Leu Glu Leu Thr Val Arg Gly Tyr Asp Ser Val 
405 410 415 

Val Arg Glu Phe Leu Gly 
420 



<210> 373 
<211> 525 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (502) 

<223> RXS02937 

<400> 373 

gctaccgcga agaactgtac tagttcttcc atcagcaccc gcagttgtct ttgcaagagt 60 

tcgaaacatc caacgcattg gtgacaccgg tgttgtcgcg gtg ate age aat ggg 115 

Val lie Ser Asn Gly 
1 5 

gaa ggt ccg gtt gtt gcg ctt cgt ggc gac att gat gcg ttg ccc atg 163 

Glu Gly Pro Val Val Ala Leu Arg Gly Asp lie Asp Ala Leu Pro Met 
10 15 20 

gcg gag cga tec ggc aaa gaa tac gca gca ace gga gtg aca cag gtg 211 
Ala Glu Arg Ser Gly Lys Glu Tyr Ala Ala Thr Gly Val Thr Gin Val 
2 5 3 0 3 5 

gat aac ace ace ggt caa gaa act ccg gtg gcg cat ace tgt ggc cac 259 
Asp Asn Thr Thr Gly Gin Glu Thr Pro Val Ala His Thr Cys Gly His 
40 45 50 

gat gtg cat att tea tea ctg ttg ggt gcg gtg cag gcg ttc aat tct 307 
Asp Val His lie Ser Ser Leu Leu Gly Ala Val Gin Ala Phe Asn Ser 
55 60 65 
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cat egg gaa ttg tgg aac gga acg ttg atg gec gtt ttc cag cca gcg 
His Arg Glu Leu Trp Asn Gly Thr Leu Met Ala Val Phe Gin Pro Ala 
70 75 80 85 



355 



gaa gag acg gca get ggt gcg agg atg atg gcg gat cag gac aac gcg 
Glu Glu Thr Ala Ala Gly Ala Arg Met Met Ala Asp Gin Asp Asn Ala 
90 95 100 



403 



ccg gga aat cac tct cca gcg ttc gcg cca gat atg cag cca act ctt 
Pro Gly Asn His Ser Pro Ala Phe Ala Pro Asp Met Gin Pro Thr Leu 
105 110 115 



451 



gat cgt ggt gtg gaa gcg ctg gtt gta get get tct gcg tgg eta gta 
Asp Arg Gly Val Glu Ala Leu Val Val Ala Ala Ser Ala Trp Leu Val 
120 125 130 



499 



aaa taattggcta atgaatcctt ttc 
Lys 



525 



<210> 374 
<211> 134 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 374 

Val lie Ser Asn Gly Glu Gly Pro Val Val Ala Leu Arg Gly Asp lie 
15 10 15 

Asp Ala Leu Pro Met Ala Glu Arg Ser Gly Lys Glu Tyr Ala Ala Thr 
20 25 30 

Gly Val Thr Gin Val Asp Asn Thr Thr Gly Gin Glu Thr Pro Val Ala 
35 40 45 

His Thr Cys Gly His Asp Val His lie Ser Ser Leu Leu Gly Ala Val 
50 55 60 

Gin Ala Phe Asn Ser His Arg Glu Leu Trp Asn Gly Thr Leu Met Ala 
65 70 75 80 

Val Phe Gin Pro Ala Glu Glu Thr Ala Ala Gly Ala Arg Met Met Ala 
85 90 95 

Asp Gin Asp Asn Ala Pro Gly Asn His Ser Pro Ala Phe Ala Pro Asp 
100 105 110 

Met Gin Pro Thr Leu Asp Arg Gly Val Glu Ala Leu Val Val Ala Ala 
115 120 125 

Ser Ala Trp Leu Val Lys 
130 



<210> 375 
<211> 966 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (943) 

<223> RXA02194 

<400> 375 

gaaatctccc agctcattta ttggacccag gtcatcatgg ttgctcgcgg cctgaagcca 60 

gaagatatct acaagaacct gtaggagttt taaagcaatc atg ttg aaa ate get 115 

Met Leu Lys lie Ala 
1 5 

gtc cca aac aaa ggc teg ctg tec gag cgc gee atg gaa ate etc gee 163 

Val Pro Asn Lys Gly Ser Leu Ser Glu Arg Ala Met Glu lie Leu Ala 
10 15 20 

gaa gca ggc tac gca ggc cgt gga gat tec aaa tec etc aac gtt ttt 211 

Glu Ala Gly Tyr Ala Gly Arg Gly Asp Ser Lys Ser Leu Asn Val Phe 
25 30 35 

gat gaa gca aac aac gtt gaa ttc ttc ttc ctt cgc cct aaa gat ate 259 

Asp Glu Ala Asn Asn Val Glu Phe Phe Phe Leu Arg Pro Lys Asp lie 
40 45 50 

gee ate tac gtt get ggt ggc cag etc gat ttg ggt ate ace ggc cgc 3 07 

Ala lie Tyr Val Ala Gly Gly Gin Leu Asp Leu Gly lie Thr Gly Arg 
55 60 65 

gac ctt get cgc gat tec cag get gat gtc cac gaa gtt ctt tec etc 355 

Asp Leu Ala Arg Asp Ser Gin Ala Asp Val His Glu Val Leu Ser Leu 
70 75 80 85 

ggc ttc ggt tec tec act ttc cgt tac gca gca cca get gat gaa gag 403 

Gly Phe Gly Ser Ser Thr Phe Arg Tyr Ala Ala Pro Ala Asp Glu Glu 
90 95 100 

tgg age ate gaa aag etc gac ggc aag cgc ate get ace tct tac ccc 451 

Trp Ser lie Glu Lys Leu Asp Gly Lys Arg lie Ala Thr Ser Tyr Pro 
105 110 115 

aac ctt gtt cgc gat gac etc gca gca cgt ggg ctt tec get gag gtg 499 

Asn Leu Val Arg Asp Asp Leu Ala Ala Arg Gly Leu Ser Ala Glu Val 

120 125 130 

etc cgc etc gac ggt gca gta gag gta tec ate aag ctt ggt gtc gca 547 

Leu Arg Leu Asp Gly Ala Val Glu Val Ser lie Lys Leu Gly Val Ala 
135 140 145 

gat gee ate gee gat gtt gta tec ace ggc cgc acg ctg cgt cag caa 595 

Asp Ala lie Ala Asp Val Val Ser Thr Gly Arg Thr Leu Arg Gin Gin 
150 155 160 165 

ggt ctt gca cct ttc ggc gag gtt ctg tgc ace tct gag get gtc att 643 

Gly Leu Ala Pro Phe Gly Glu Val Leu Cys Thr Ser Glu Ala Val lie 
170 175 180 

gtt ggc cgc aag gat gaa aag gtc ace cca gag cag cag ate ctg ctt 691 

Val Gly Arg Lys Asp Glu Lys Val Thr Pro Glu Gin Gin lie Leu Leu 
185 190 195 



cgc cgc ate cag gga att ttg cac gcg cag aac ttc etc atg ctg gat 



739 
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Arg Arg lie Gin Gly lie Leu His Ala Gin Asn Phe Leu Met Leu Asp 
200 205 210 

tac aac gtc gac cgc gac aac ctg gac get gec act gca gta acc cca 787 
Tyr Asn Val Asp Arg Asp Asn Leu Asp Ala Ala Thr Ala Val Thr Pro 
215 220 225 

ggc tta tec ggc cca acg gta tec cca ctg gca cgc gac aac tgg gtt 83 5 
Gly Leu Ser Gly Pro Thr Val Ser Pro Leu Ala Arg Asp Asn Trp Val 
230 235 240 245 

get gta cgc gec atg gtg cca cgc agg tea get aac gee ate atg gat 883 
Ala Val Arg Ala Met Val Pro Arg Arg Ser Ala Asn Ala lie Met Asp 
250 255 260 

aag ctt get gga etc ggc get gaa gec ate ctg get tct gaa ate cgc 931 
Lys Leu Ala Gly Leu Gly Ala Glu Ala lie Leu Ala Ser Glu lie Arg 
265 270 275 

ate gec cgc ate tagttttaac tacccccgaa aat 966 
lie Ala Arg lie 
280 



<210> 376 
<211> 281 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 376 

Met Leu Lys lie Ala Val Pro Asn Lys Gly Ser Leu Ser Glu Arg Ala 
15 10 15 

Met Glu lie Leu Ala Glu Ala Gly Tyr Ala Gly Arg Gly Asp Ser Lys 
20 25 30 

Ser Leu Asn Val Phe Asp Glu Ala Asn Asn Val Glu Phe Phe Phe Leu 
35 40 45 

Arg Pro Lys Asp lie Ala lie Tyr Val Ala Gly Gly Gin Leu Asp Leu 
50 55 60 

Gly lie Thr Gly Arg Asp Leu Ala Arg Asp Ser Gin Ala Asp Val His 
65 70 75 80 

Glu Val Leu Ser Leu Gly Phe Gly Ser Ser Thr Phe Arg Tyr Ala Ala 
85 90 95 

Pro Ala Asp Glu Glu Trp Ser lie Glu Lys Leu Asp Gly Lys Arg lie 
100 105 110 

Ala Thr Ser Tyr Pro Asn Leu Val Arg Asp Asp Leu Ala Ala Arg Gly 
115 120 125 

Leu Ser Ala Glu Val Leu Arg Leu Asp Gly Ala Val Glu Val Ser lie 
130 135 140 

Lys Leu Gly Val Ala Asp Ala lie Ala Asp Val Val Ser Thr Gly Arg 
145 150 * 155 160 



Thr Leu Arg Gin Gin Gly Leu Ala Pro Phe Gly Glu Val Leu Cys Thr 
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165 170 175 

Ser Glu Ala Val lie Val Gly Arg Lys Asp Glu Lys Val Thr Pro Glu 
180 185 190 

Gin Gin lie Leu Leu Arg Arg lie Gin Gly lie Leu His Ala Gin Asn 
195 200 205 

Phe Leu Met Leu Asp Tyr Asn Val Asp Arg Asp Asn Leu Asp Ala Ala 
210 215 220 

Thr Ala Val Thr Pro Gly Leu Ser Gly Pro Thr Val Ser Pro Leu Ala 
225 230 235 240 

Arg Asp Asn Trp Val Ala Val Arg Ala Met Val Pro Arg Arg Ser Ala 
245 250 255 

Asn Ala lie Met Asp Lys Leu Ala Gly Leu Gly Ala Glu Ala lie Leu 
260 265 270 

Ala Ser Glu lie Arg lie Ala Arg lie 
275 280 



<210> 377 
<211> 393 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (370) 

<223> RXA02195 

<400> 377 

tcgagccggc aggtgtcgca aaataaaacc aggtggggga gtgaaattat tcgactaata 6 0 

tcctccccca aacacacatt gataactgtt gtgtggaaga atg tac cga gtg aag 115 

Met Tyr Arg Val Lys 
1 5 

aca ttt gac teg ctg tac gaa gaa ctt ctt aac cgt get cag acc cgc 163 

Thr Phe Asp Ser Leu Tyr Glu Glu Leu Leu Asn Arg Ala Gin Thr Arg 
10 15 20 

cct gaa ggg tct gga acc gtg gec gec ttg gat aaa ggc ate cat cat 211 
Pro Glu Gly Ser Gly Thr Val Ala Ala Leu Asp Lys Gly lie His His 
25 30 35 

eta ggt aag aag gtc ate gaa gaa gec gga gag gtc tgg att gca gec 2 59 
Leu Gly Lys Lys Val lie Glu Glu Ala Gly Glu Val Trp lie Ala Ala 
40 45 50 

gag tat gag acc gat gaa gag eta gec gga gaa ate tec cag etc att 307 
Glu Tyr Glu Thr Asp Glu Glu Leu Ala Gly Glu lie Ser Gin Leu lie 
55 60 65 

tat tgg acc cag gtc ate atg gtt get cgc ggc ctg aag cca gaa gat 3 55 
Tyr Trp Thr Gin Val lie Met Val Ala Arg Gly Leu Lys Pro Glu Asp 
70 75 80 85 
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atc tac aag aac ctg taggagtttt aaagcaatca tgt 3 93 

lie Tyr Lys Asn Leu 
90 



<210> 378 
<211> 90 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 378 

Met Tyr Arg Val Lys Thr Phe Asp Ser Leu Tyr Glu Glu Leu Leu Asn 
15 10 15 

Arg Ala Gin Thr Arg Pro Glu Gly Ser Gly Thr Val Ala Ala Leu Asp 
20 25 30 

Lys Gly lie His His Leu Gly Lys Lys Val lie Glu Glu Ala Gly Glu 
35 40 45 

Val Trp lie Ala Ala Glu Tyr Glu Thr Asp Glu Glu Leu Ala Gly Glu 
50 55 60 

lie Ser Gin Leu lie Tyr Trp Thr Gin Val lie Met Val Ala Arg Gly 
65 70 75 80 



Leu Lys Pro Glu Asp lie Tyr Lys Asn Leu 
85 90 



<210> 379 
<211> 477 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (454) 

<223> RXA01097 

<400> 379 

gcgccaacgc agtgcttgcc gcgaccattt tccacttccg cgaagtaacc atcgccgaag 60 

taaagggagc cattaaagat gcaggatttg aggtgcggaa atg agt gac aat cca 115 

Met Ser Asp Asn Pro 
1 5 

caa gag tat gag ctg gat tgg gac gtc gaa aag cga tta aag ctt aac 163 
Gin Glu Tyr Glu Leu Asp Trp Asp Val Glu Lys Arg Leu Lys Leu Asn 
10 15 20 

gac gcc ggc ctg gtg ccg gca ate gtc cag gec gac ggg acc aac gag 211 
Asp Ala Gly Leu Val Pro Ala lie Val Gin Ala Asp Gly Thr Asn Glu 
25 30 35 

gtc etc atg atg gcc tgg atg gat acc cac gcg eta gcc tat act ttg 259 
Val Leu Met Met Ala Trp Met Asp Thr His Ala Leu Ala Tyr Thr Leu 
40 45 50 

gcg acc cgc cgt gga acc tat ttt tct agg tec cgc aac gag tac tgg 3 07 
Ala Thr Arg Arg Gly Thr Tyr Phe Ser Arg Ser Arg Asn Glu Tyr Trp 



BGI-121CP 



-549- 



55 60 65 

ate aag ggc ctg acc tct gga aac gtc caa gaa gtc acc gga ctt gec 355 
lie Lys Gly Leu Thr Ser Gly Asn Val Gin Glu Val Thr Gly Leu Ala 
70 75 80 85 

etc gac tgc gac ggc gac acc gtc ctt ctg acc gtg aaa caa acc ggc 403 
Leu Asp Cys Asp Gly Asp Thr Val Leu Leu Thr Val Lys Gin Thr Gly 
90 95 100 

ggt gcg tgc cac act ggt gec cac aca tgt ttc gac aat gac gtt ttg 451 
Gly Ala Cys His Thr Gly Ala His Thr Cys Phe Asp Asn Asp Val Leu 
105 110 115 

ctg taaaagcaac aacgattaag gaa 477 
Leu 



<210> 380 
<211> 118 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 380 

Met Ser Asp Asn Pro Gin Glu Tyr Glu Leu Asp Trp Asp Val Glu Lys 
15 10 15 

Arg Leu Lys Leu Asn Asp Ala Gly Leu Val Pro Ala lie Val Gin Ala 
20 25 30 

Asp Gly Thr Asn Glu Val Leu Met Met Ala Trp Met Asp Thr His Ala 
35 40 45 

Leu Ala Tyr Thr Leu Ala Thr Arg Arg Gly Thr Tyr Phe Ser Arg Ser 
50 55 60 

Arg Asn Glu Tyr Trp lie Lys Gly Leu Thr Ser Gly Asn Val Gin Glu 
65 70 75 80 

Val Thr Gly Leu Ala Leu Asp Cys Asp Gly Asp Thr Val Leu Leu Thr 
85 90 95 

Val Lys Gin Thr Gly Gly Ala Cys His Thr Gly Ala His Thr Cys Phe 
100 105 110 

Asp Asn Asp Val Leu Leu 
115 



<210> 381 
<211> 861 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (838) 

<223> RXA01100 



<400> 381 
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gctgtgggct actcaattcc acccagaaaa atcaggtgac gcaggcgcac agctactgcg 60 

aaactggatc aactacatct aacagatagg atcaatattc atg acc ttc act att 115 

Met Thr Phe Thr lie 
1 5 

ctt cct gca gtc gat gta gtt aac gga caa gca gtt cgc eta gat cag 163 
Leu Pro Ala Val Asp Val Val Asn Gly Gin Ala Val Arg Leu Asp Gin 
10 15 20 

ggc gag gec ggc act gaa aag tct tat ggc acc cct ttg gaa tec gca 211 
Gly Glu Ala Gly Thr Glu Lys Ser Tyr Gly Thr Pro Leu Glu Ser Ala 
25 30 35 

ctg aag tgg cag gag cag ggt gca aag tgg ttg cac ttt gtg gac ctg 259 
Leu Lys Trp Gin Glu Gin Gly Ala Lys Trp Leu His Phe Val Asp Leu 
40 45 50 

gac gca gcg ttc aac cgt ggt tec aac cat gag atg atg gcg gaa att 307 
Asp Ala Ala Phe Asn Arg Gly Ser Asn His Glu Met Met Ala Glu lie 
55 60 65 

gtc ggc aag etc gat gtt gat gtg gag etc act ggc ggt ate cgt gat 355 
Val Gly Lys Leu Asp Val Asp Val Glu Leu Thr Gly Gly lie Arg Asp 
70 75 80 85 

gat gag tct ctg gag cgc gcg ctg gca acc ggt gca cgt cgt gta aac 403 
Asp Glu Ser Leu Glu Arg Ala Leu Ala Thr Gly Ala Arg Arg Val Asn 
90 95 100 

att ggt acc get get ctg gag aag cca gag tgg att get tct gcg att 451 
lie Gly Thr Ala Ala Leu Glu Lys Pro Glu Trp lie Ala Ser Ala lie 
105 110 115 

caa cgc tat ggc gag aag att get gtc gat ate get gtg cgt ttg gaa 499 
Gin Arg Tyr Gly Glu Lys lie Ala Val Asp lie Ala Val Arg Leu Glu 
120 125 130 

gat ggt gaa tgg cgc acc cgt gga aac ggt tgg gtc tec gat ggt ggc 547 
Asp Gly Glu Trp Arg Thr Arg Gly Asn Gly Trp Val Ser Asp Gly Gly 
135 140 145 

gat ctg tgg gaa gtt etc gag cgt ttg gat tec caa ggt tgt gca cgt 595 
Asp Leu Trp Glu Val Leu Glu Arg Leu Asp Ser Gin Gly Cys Ala Arg 
150 155 160 165 

ttc gtg gtt acc gat gtg tec aag gac ggc acc ttg agt ggt cca aat 643 
Phe Val Val Thr Asp Val Ser Lys Asp Gly Thr Leu Ser Gly Pro Asn 
170 175 180 

gtt gag ctg ctg cgt gag. gtt get gca get aca gac gca cct ate gtg 691 
Val Glu Leu Leu Arg Glu Val Ala Ala Ala Thr Asp Ala Pro lie Val 
185 190 195 

gca tct ggt gga att tct gtt ttg gaa gat gtt ttg gaa eta gee aag 739 
Ala Ser Gly Gly He Ser Val Leu Glu Asp Val Leu Glu Leu Ala Lys 
200 205 210 

tac cag gat gag ggc att gat tec gtc ate att ggc aag gca ctt tat 787 
Tyr Gin Asp Glu Gly He Asp Ser Val He He Gly Lys Ala Leu Tyr 
215 220 225 
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gag cac aag ttc acc etc gaa gag get ttg get gca gta gaa aag etc 83 5 
Glu His Lys Phe Thr Leu Glu Glu Ala Leu Ala Ala Val Glu Lys Leu 
230 235 240 245 

ggt taatacatgg atgctcgtgg gat 861 
Gly 



<210> 382 
<211> 246 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 382 

Met Thr Phe Thr He Leu Pro Ala Val Asp Val Val Asn Gly Gin Ala 
15 10 15 

Val Arg Leu Asp Gin Gly Glu Ala Gly Thr Glu Lys Ser Tyr Gly Thr 
20 25 30 

Pro Leu Glu Ser Ala Leu Lys Trp Gin Glu Gin Gly Ala Lys Trp Leu 
35 40 45 

His Phe Val Asp Leu Asp Ala Ala Phe Asn Arg Gly Ser Asn His Glu 
50 55 60 

Met Met Ala Glu He Val Gly Lys Leu Asp Val Asp Val Glu Leu Thr 
65 70 75 80 

Gly Gly He Arg Asp Asp Glu Ser Leu Glu Arg Ala Leu Ala Thr Gly 
85 90 95 

Ala Arg Arg Val Asn lie Gly Thr Ala Ala Leu Glu Lys Pro Glu Trp 
100 105 110 

lie Ala Ser Ala He Gin Arg Tyr Gly Glu Lys He Ala Val Asp He 
115 120 125 

Ala Val Arg Leu Glu Asp Gly Glu Trp Arg Thr Arg Gly Asn Gly Trp 
130 135 140 

Val Ser Asp Gly Gly Asp Leu Trp Glu Val Leu Glu Arg Leu Asp Ser 
145 150 155 160 

Gin Gly Cys Ala Arg Phe Val Val Thr Asp Val Ser Lys Asp Gly Thr 
165 170 175 

Leu Ser Gly Pro Asn Val Glu Leu Leu Arg Glu Val Ala Ala Ala Thr 
180 185 190 

Asp Ala Pro He Val Ala Ser Gly Gly He Ser Val Leu Glu Asp Val 
195 200 205 

Leu Glu Leu Ala Lys Tyr Gin Asp Glu Gly He Asp Ser Val He He 
210 215 220 



Gly Lys Ala Leu Tyr Glu His Lys Phe Thr Leu Glu Glu Ala Leu Ala 
225 230 235 240 
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Ala Val Glu Lys Leu Gly 
245 



<210> 383 
<211> 756 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (733) 

<223> RXA01101 

<400> 383 

atcgcagcta ggccagtgtg gtggatataa aacccttttg gggagaaaga aactcgactg 60 

cggttcttga tcctgaaagc acgtgacata aactatcggc atg acc aaa act gtc 115 

Met Thr Lys Thr Val 
1 5 

gcc ctt etc gac tac gga tct gga aac ctt cgt tct get caa cgc gca 163 
Ala Leu Leu Asp Tyr Gly Ser Gly Asn Leu Arg Ser Ala Gin Arg Ala 
10 15 20 

eta gag cgt gcc ggt gca gaa gtt ate gtg age tec gat cca gaa gtt 211 
Leu Glu Arg Ala Gly Ala Glu Val lie Val Ser Ser Asp Pro Glu Val 
25 30 35 

tgc acc aac get gat ggc etc eta gtt cct gga gtg ggc gca ttt gat 259 
Cys Thr Asn Ala Asp Gly Leu Leu Val Pro Gly Val Gly Ala Phe Asp 
40 45 50 

gcc tgc atg aag ggt ttg aaa aac gtc ttc gga cat cgc att ate gga 3 07 
Ala Cys Met Lys Gly Leu Lys Asn Val Phe Gly His Arg lie lie Gly 
55 60 65 

cag cgt ctt get ggt gga cgt cca gtg atg ggt att tgt gtg ggc atg 355 
Gin Arg Leu Ala Gly Gly Arg Pro Val Met Gly lie Cys Val Gly Met 
70 75 80 85 

cag ate ctg ttc gat gaa ggc gat gag cac ggc att aag tea get ggt 403 
Gin lie Leu Phe Asp Glu Gly Asp Glu His Gly lie Lys Ser Ala Gly 
90 95 100 

tgc ggc gag tgg cct ggc aaa gtg gaa cgc etc caa gcg gag ate ctg 451 
Cys Gly Glu Trp Pro Gly Lys Val Glu Arg Leu Gin Ala Glu lie Leu 
105 110 115 

cct cac atg ggg tgg aac aca ctt gaa atg cct acc aac tea cca atg 499 
Pro His Met Gly Trp Asn Thr Leu Glu Met Pro Thr Asn Ser Pro Met 
120 125 130 

ttt gag gga att tea cct gat gag cgt ttc tac ttc gtg cac tec tat 547 
Phe Glu Gly lie Ser Pro Asp Glu Arg Phe Tyr Phe Val His Ser Tyr 
135 140 145 

ggt gtg cgc aag tgg acg ttg gaa acc gac gat ctg acc acg cct cca 595 
Gly Val Arg Lys Trp Thr Leu Glu Thr Asp Asp Leu Thr Thr Pro Pro 
150 155 160 165 
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gag gtt gtg tgg gcg aag cac gaa aat gat cgt ttt gtg gca get gtg 643 
Glu Val Val Trp Ala Lys His Glu Asn Asp Arg Phe Val Ala Ala Val 
170 175 180 

gaa aac ggc acg ctg tgg get act caa ttc cac cca gaa aaa tea ggt 691 
Glu Asn Gly Thr Leu Trp Ala Thr Gin Phe His Pro Glu Lys Ser Gly 
185 190 195 

gac gca ggc gca cag eta ctg cga aac tgg ate aac tac ate 733 
Asp Ala Gly Ala Gin Leu Leu Arg Asn Trp lie Asn Tyr lie 
200 205 210 

taacagatag gatcaatatt cat 756 



<210> 384 
<211> 211 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 384 

Met Thr Lys Thr Val Ala Leu Leu Asp Tyr Gly Ser Gly Asn Leu Arg 
15 10 15 

Ser Ala Gin Arg Ala Leu Glu Arg Ala Gly Ala Glu Val lie Val Ser 
20 25 30 

Ser Asp Pro Glu Val Cys Thr Asn Ala Asp Gly Leu Leu Val Pro Gly 
35 40 45 

Val Gly Ala Phe Asp Ala Cys Met Lys Gly Leu Lys Asn Val Phe Gly 
50 55 60 

His Arg lie lie Gly Gin Arg Leu Ala Gly Gly Arg Pro Val Met Gly 
65 70 75 80 

lie Cys Val Gly Met Gin lie Leu Phe Asp Glu Gly Asp Glu His Gly 
85 90 95 

lie Lys Ser Ala Gly Cys Gly Glu Trp Pro Gly Lys Val Glu Arg Leu 
100 105 110 

Gin Ala Glu lie Leu Pro His Met Gly Trp Asn Thr Leu Glu Met Pro 
115 120 125 

Thr Asn Ser Pro Met Phe Glu Gly lie Ser Pro Asp Glu Arg Phe Tyr 
130 135 140 

Phe Val His Ser Tyr Gly Val Arg Lys Trp Thr Leu Glu Thr Asp Asp 
145 150 155 160 

Leu Thr Thr Pro Pro Glu Val Val Trp Ala Lys His Glu Asn Asp Arg 
165 170 175 

Phe Val Ala Ala Val Glu Asn Gly Thr Leu Trp Ala Thr Gin Phe His 
180 185 190 

Pro Glu Lys Ser Gly Asp Ala Gly Ala Gin Leu Leu Arg Asn Trp lie 
195 200 205 



Asn Tyr lie 
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<210> 385 
<211> 723 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (700) 

<223> RXN01657 

<400> 385 

cctccgtcat tgccgacgta tcccgcggcc tgggtgaagc catggtgggc atcaacgtat 60 



ccgacgttcc agcaccacac cgactcgccg agcgcggctg gtg ate gtt gga gtt 

Val lie Val Gly Val 
1 5 



115 



tta get etc cag ggc ggg gtg gaa gaa cac etc ace gee ttg gaa get 
Leu Ala Leu Gin Gly Gly Val Glu Glu His Leu Thr Ala Leu Glu Ala 
10 15 20 



163 



etc gga gcg acg ace cga aaa gta cgt gtg cca aag gac ctt gat ggt 
Leu Gly Ala Thr Thr Arg Lys Val Arg Val Pro Lys Asp Leu Asp Gly 
25 30 35 



211 



etc gaa ggc ate gtc ate ccc ggc ggg gaa tec acc gtg ttg gac aaa 
Leu Glu Gly lie Val lie Pro Gly Gly Glu Ser Thr Val Leu Asp Lys 
40 45 50 



259 



ctg get egg aca ttc gac gtg gta gaa cct eta gcg aat etc att cgc 
Leu Ala Arg Thr Phe Asp Val Val Glu Pro Leu Ala Asn Leu lie Arg 
55 60 65 



307 



gac ggc eta ccc gtt ttc get acc tgc get ggc ctg ate tat ctg gcg 
Asp Gly Leu Pro Val Phe Ala Thr Cys Ala Gly Leu lie Tyr Leu Ala 
70 75 80 85 



355 



aaa cac etc gac aac cca gca agg gga caa caa acc ttg gcg gta gtg 
Lys His Leu Asp Asn Pro Ala Arg Gly Gin Gin Thr Leu Ala Val Val 
90 95 100 



403 



gac gtg gtg gtg cgt cga aac gca ttt ggc gec caa cgc gaa tec ttc 
Asp Val Val Val Arg Arg Asn Ala Phe Gly Ala Gin Arg Glu Ser Phe 
105 110 115 



451 



gac acc acc gtg gat gtt tec ttc gac ggt gca aca ttc ccc gga gtg 
Asp Thr Thr Val Asp Val Ser Phe Asp Gly Ala Thr Phe Pro Gly Val 
120 125 130 



499 



cag gec teg ttt ate cga get ccc ate gtc act get ttt ggt cct acg 
Gin Ala Ser Phe lie Arg Ala Pro He Val Thr Ala Phe Gly Pro Thr 
135 140 145 



547 



gta gaa gcg ate get get etc aac ggt ggg gag gtg gtt ggt gta cgc 
Val Glu Ala He Ala Ala Leu Asn Gly Gly Glu Val Val Gly Val Arg 
150 155 160 165 



595 



caa ggc aac ate ate gcg ctg tct ttc cat ccc gaa gaa acc ggc gat 



643 
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Gln Gly Asn lie lie Ala Leu Ser Phe His Pro Glu Glu Thr Gly Asp 
170 175 180 

tac cgc ate cac caa gec tgg ctg gac ctg gtg aga aaa cac get gaa 691 
Tyr Arg lie His Gin Ala Trp Leu Asp Leu Val Arg Lys His Ala Glu 
185 190 195 

ctg gcg att tgatgttttc ggtagegetc tgt 723 
Leu Ala lie 
200 



<210> 386 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 386 

Val lie Val Gly Val Leu Ala Leu Gin Gly Gly Val Glu Glu His Leu 
15 10 15 

Thr Ala Leu Glu Ala Leu Gly Ala Thr Thr Arg Lys Val Arg Val Pro 
20 25 30 

Lys Asp Leu Asp Gly Leu Glu Gly lie Val lie Pro Gly Gly Glu Ser 
35 40 45 

Thr Val Leu Asp Lys Leu Ala Arg Thr Phe Asp Val Val Glu Pro Leu 
50 55 60 

Ala Asn Leu lie Arg Asp Gly Leu Pro Val Phe Ala Thr Cys Ala Gly 
65 70 75 80 

Leu lie Tyr Leu Ala Lys His Leu Asp Asn Pro Ala Arg Gly Gin Gin 
85 90 95 

Thr Leu Ala Val Val Asp Val Val Val Arg Arg Asn Ala Phe Gly Ala 
100 105 110 

Gin Arg Glu Ser Phe Asp Thr Thr Val Asp Val Ser Phe Asp Gly Ala 
115 120 125 

Thr Phe Pro Gly Val Gin Ala Ser Phe lie Arg Ala Pro lie Val Thr 
130 135 140 

Ala Phe Gly Pro Thr Val Glu Ala lie Ala Ala Leu Asn Gly Gly Glu 
145 150 155 160 

Val Val Gly Val Arg Gin Gly Asn lie lie Ala Leu Ser Phe His Pro 
165 170 175 

Glu Glu Thr Gly Asp Tyr Arg lie His Gin Ala Trp Leu Asp Leu Val 
180 185 190 

Arg Lys His Ala Glu Leu Ala lie 
195 200 



<210> 387 
<211> 601 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (601) 

<223> FRXA01657 

<400> 387 

cctccgtcat tgccgacgta tcccgcggcc tgggtgaagc catggtgggc atcaacgtat 60 

ccgacgttcc agcaccacac cgactcgccg agcgcggctg gtg ate gtt gga gtt 115 

Val lie Val Gly Val 
1 5 

tta get etc cag ggc ggg gtg gaa gaa cac etc acc gee ttg gaa get 163 

Leu Ala Leu Gin Gly Gly Val Glu Glu His Leu Thr Ala Leu Glu Ala 
10 15 20 

etc gga gcg acg acc cga aaa gta cgt gtg cca aag gac ctt gat ggt 211 
Leu Gly Ala Thr Thr Arg Lys Val Arg Val Pro Lys Asp Leu Asp Gly 
25 30 35 

etc gaa ggc ate gtc ate ccc ggc ggg gaa tec acc gtg ttg gac aaa 2 59 
Leu Glu Gly lie Val lie Pro Gly Gly Glu Ser Thr Val Leu Asp Lys 
40 45 50 

ctg get egg aca ttc gac gtg gta gaa cct eta gcg aat etc att cgc 307 
Leu Ala Arg Thr Phe Asp Val Val Glu Pro Leu Ala Asn Leu lie Arg 
55 60 65 

gac ggc eta ccc gtt ttc get acc tgc get ggc ctg ate tat ctg gcg 355 
Asp Gly Leu Pro Val Phe Ala Thr Cys Ala Gly Leu lie Tyr Leu Ala 
70 75 80 85 

aaa cac etc gac aac cca gca agg gga caa caa acc ttg gcg gta gtg 403 
Lys His Leu Asp Asn Pro Ala Arg Gly Gin Gin Thr Leu Ala Val Val 
90 95 100 

gac gtg gtg gtg cgt cga aac gca ttt ggc gee caa cgc gaa tec ttc 451 
Asp Val Val Val Arg Arg Asn Ala Phe Gly Ala Gin Arg Glu Ser Phe 
105 110 115 

gac acc acc gtg gat gtt tec ttc gac ggt gca aca ttc ccc gga gtg 499 
Asp Thr Thr Val Asp Val Ser Phe Asp Gly Ala Thr Phe Pro Gly Val 
120 125 130 

cag gee teg ttt ate cga get ccc ate gtc act get ttt ggt cct acg 547 
Gin Ala Ser Phe lie Arg Ala Pro- lie Val Thr Ala Phe Gly Pro Thr 
135 140 145 

gta gaa gcg ate get get etc aac ggt ggg gag gtg gtt ggt gta cgc 595 
Val Glu Ala lie Ala Ala Leu Asn Gly Gly Glu Val Val Gly Val Arg 
150 155 160 165 

caa ggc 601 
Gin Gly 



<210> 388 
<211> 167 
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<212> PRT 

<213> Corynebacterium glutamicum 



<400> 388 

Val lie Val Gly Val Leu Ala Leu Gin Gly Gly Val Glu Glu His Leu 
15 10 15 

Thr Ala Leu Glu Ala Leu Gly Ala Thr Thr Arg Lys Val Arg Val Pro 
20 25 30 

Lys Asp Leu Asp Gly Leu Glu Gly He Val He Pro Gly Gly Glu Ser 
35 40 45 

Thr Val Leu Asp Lys Leu Ala Arg Thr Phe Asp Val Val Glu Pro Leu 
50 55 60 



Ala Asn Leu He Arg Asp Gly Leu Pro Val Phe Ala Thr Cys Ala Gly 

65 70 75 80 

Leu He Tyr Leu Ala Lys His Leu Asp Asn Pro Ala Arg Gly Gin Gin 

85 90 95 



Thr Leu Ala Val Val Asp Val Val 
100 

Gin Arg Glu Ser Phe Asp Thr Thr 
115 120 

Thr Phe Pro Gly Val Gin Ala Ser 
130 135 

Ala Phe Gly Pro Thr Val Glu Ala 
145 150 



Val Arg Arg Asn Ala Phe Gly Ala 
105 HO 

Val Asp Val Ser Phe Asp Gly Ala 
125 

Phe He Arg Ala Pro He Val Thr 
140 

He Ala Ala Leu Asn Gly Gly Glu 
155 160 



Val Val Gly Val Arg Gin Gly 
165 



<210> 389 
<211> 897 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (874) 

<223> RXA01098 



<400> 389 

aaaagggctc acgatgtgct gttaagtaag attgaaaaag ttcggttgat gcatgcagat 60 

gcaggtaatg accagtcgtt aaatgaggag tacaagtaaa atg ggc gtg gca att 11 

Met Gly Val Ala He 
1 5 



cga gtt att cct tgc ctg gac gtg gac aac ggc egg gtt gtt aaa ggc 163 
Arg Val He Pro Cys Leu Asp Val Asp Asn Gly Arg Val Val Lys Gly 
10 15 20 



gtg aac ttt gaa aac etc cgc gat get ggc gat cct gtg gag ttg gca 
Val Asn Phe Glu Asn Leu Arg Asp Ala Gly Asp Pro Val Glu Leu Ala 



211 
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25 30 35 

aag cgc tat gac gag gaa ggg gca gat gag ctg acc ttc ctg gat gtc 259 
Lys Arg Tyr Asp Glu Glu Gly Ala Asp Glu Leu Thr Phe Leu Asp Val 
40 45 50 

acc gcc teg aag cat ggt cgc ggc acc atg ctg gat gtt gtt cga cgc 3 07 
Thr Ala Ser Lys His Gly Arg Gly Thr Met Leu Asp Val Val Arg Arg 
55 60 65 

acc get gat cag gtg ttc ate cct ctg act gtc ggt ggc ggc gtg cgc 3 55 
Thr Ala Asp Gin Val Phe lie Pro Leu Thr Val Gly Gly Gly Val Arg 
70 75 80 85 

age gaa gaa gat gtt gat caa ttg ctg cgc get ggc gcc gac aag gtt 403 
Ser Glu Glu Asp Val Asp Gin Leu Leu Arg Ala Gly Ala Asp Lys Val 
90 95 100 

teg gtg aac acg tct gcg att gcc cgt cca gaa ctg ctg tea gag ctg 451 
Ser Val Asn Thr Ser Ala lie Ala Arg Pro Glu Leu Leu Ser Glu Leu 
105 110 115 

tec aag cgt ttt ggt get cag tgc ate gtg ttg tct gtg gat gcc agg 499 
Ser Lys Arg Phe Gly Ala Gin Cys lie Val Leu Ser Val Asp Ala Arg 
120 125 130 

cgc gtt cct gaa ggt gga act cct cag cca tct ggt ttt gaa gtc acc 547 
Arg Val Pro Glu Gly Gly Thr Pro Gin Pro Ser Gly Phe Glu Val Thr 
135 140 145 

acc cac ggc ggt tec aag tec gca gaa ctt gat gca ate gag tgg gca 595 
Thr His Gly Gly Ser Lys Ser Ala Glu Leu Asp Ala lie Glu Trp Ala 
150 155 160 165 

aag cgc ggc gaa gag ctg ggc gtt ggc gaa att ctg etc aac tec atg 643 
Lys Arg Gly Glu Glu Leu Gly Val Gly Glu lie Leu Leu Asn Ser Met 
170 175 180 

gac ggc gac ggc acc aaa aac ggc ttt gac eta gag ctg ctg gaa aaa 691 
Asp Gly Asp Gly Thr Lys Asn Gly Phe Asp Leu Glu Leu Leu Glu Lys 
185 190 195 

gtt cgc gca gcc gta tec att cct gta ate gcc tec ggc ggc get ggc 73 9 
Val Arg Ala Ala Val Ser lie Pro Val lie Ala Ser Gly Gly Ala Gly 
200 205 210 

aag gcg gag cat ttc cca cca get gtt gca get ggc gcc aac gca gtg 787 
Lys Ala Glu His Phe Pro Pro Ala Val Ala Ala Gly Ala Asn Ala Val 
215 220 225 

ctt gcc gcg acc att ttc cac ttc cgc gaa gta acc ate gcc gaa gta 835 
Leu Ala Ala Thr lie Phe His Phe Arg Glu Val Thr He Ala Glu Val 
230 235 240 245 

aag gga gcc att aaa gat gca gga ttt gag gtg egg aaa tgagtgacaa 8 84 
Lys Gly Ala He Lys Asp Ala Gly Phe Glu Val Arg Lys 
250 255 

tccacaagag tat 897 



! 
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<210> 390 
<211> 258 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 390 

Met Gly Val Ala lie Arg Val lie Pro Cys Leu Asp Val Asp Asn Gly 
15 10 15 

Arg Val Val Lys Gly Val Asn Phe Glu Asn Leu Arg Asp Ala Gly Asp 
20 25 30 

Pro Val Glu Leu Ala Lys Arg Tyr Asp Glu Glu Gly Ala Asp Glu Leu 
35 40 45 

Thr Phe Leu Asp Val Thr Ala Ser Lys His Gly Arg Gly Thr Met Leu 
50 55 60 

Asp Val Val Arg Arg Thr Ala Asp Gin Val Phe lie Pro Leu Thr Val 
65 70 75 80 

Gly Gly Gly Val Arg Ser Glu Glu Asp Val Asp Gin Leu Leu Arg Ala 
85 90 95 

Gly Ala Asp Lys Val Ser Val Asn Thr Ser Ala lie Ala Arg Pro Glu 
100 105 110 

Leu Leu Ser Glu Leu Ser Lys Arg Phe Gly Ala Gin Cys lie Val Leu 
115 120 125 

Ser Val Asp Ala Arg Arg Val Pro Glu Gly Gly Thr Pro Gin Pro Ser 
130 135 140 

Gly Phe Glu Val Thr Thr His Gly Gly Ser Lys Ser Ala Glu Leu Asp 
145 150 155 160 

Ala lie Glu Trp Ala Lys Arg Gly Glu Glu Leu Gly Val Gly Glu lie 
165 170 175 

Leu Leu Asn Ser Met Asp Gly Asp Gly Thr Lys Asn Gly Phe Asp Leu 
180 185 190 

Glu Leu Leu Glu Lys Val Arg Ala Ala Val Ser lie Pro Val lie Ala 
195 200 205 

Ser Gly Gly Ala Gly Lys Ala Glu His Phe Pro Pro Ala Val Ala Ala 
210 215 220 

Gly Ala Asn Ala Val Leu Ala Ala Thr lie Phe His Phe Arg Glu Val 
225 230 235 240 

Thr lie Ala Glu Val Lys Gly Ala lie Lys Asp Ala Gly Phe Glu Val 
245 250 255 

Arg Lys 



<210> 391 
<211> 729 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (706) 

<223> RXN01104 

<400> 391 

cacttgcgca ctaccattgg tgtgcctgag gaaaatgatg cgtttttgga cgcagctgca 60 

gagatcatca agctgaacct gtaagagaga agaatttttc atg act gtc gca cca 115 

Met Thr Val Ala Pro 
1 5 

aga att ggt acc gca acc cgc acc acc age gaa tec gac ate acc gtc 163 

Arg lie Gly Thr Ala Thr Arg Thr Thr Ser Glu Ser Asp lie Thr Val 

10 15 20 

gag ate aac ctg gac ggc acc ggc aaa gta gat ate gat acc ggc ctg 211 

Glu lie Asn Leu Asp Gly Thr Gly Lys Val Asp lie Asp Thr Gly Leu 

25 30 35 

cca ttt ttc gac cac atg etc act gca ttc ggc gtg cac ggc agt ttt 259 

Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly Val His Gly Ser Phe 

40 45 50 

gat ctg aaa gtc cat gec aag ggc gac ate gag ate gac gca cac cac 3 07 

Asp Leu Lys Val His Ala Lys Gly Asp lie Glu lie Asp Ala His His 

55 60 65 

acc gtg gaa gat acc gec ate gtg etc ggc caa gca etc ctt gac get 355 

Thr Val Glu Asp Thr Ala lie Val Leu Gly Gin Ala Leu Leu Asp Ala 

70 75 80 85 

att ggc gac aag aaa ggc ate cgc cgt ttc gca tec tgc cag ctg ccc 403 

lie Gly Asp Lys Lys Gly lie Arg Arg Phe Ala Ser Cys Gin Leu Pro 

90 95 100 

atg gat gag gca tta gtg gag tec gtg gtg gat ate tec ggt cgc cca 451 

Met Asp Glu Ala Leu Val Glu Ser Val Val Asp lie Ser Gly Arg Pro 

105 110 115 

tac ttc gtg ate tec ggc gaa cca gac cac atg ate acc tec gtg ate 499 

Tyr Phe Val lie Ser Gly Glu Pro Asp His Met lie Thr Ser Val lie 

120 125 130 

ggt gga cac tac gca acc gtg ate aac gag cac ttc ttt gaa acc etc 547 

Gly Gly His Tyr Ala Thr Val lie Asn Glu His Phe Phe Glu Thr Leu 

135 140 145 

gcg etc aac tec cga ate acc etc cac gtg ate tgc cac tac ggc cgc 595 

Ala Leu Asn Ser Arg lie Thr Leu His Val lie Cys His Tyr Gly Arg 

150 155 160 165 

gac cct cac cac ate acc gaa gca gag tac aag get gtt gec cgt gcg 643 

Asp Pro His His lie Thr Glu Ala Glu Tyr Lys Ala Val Ala Arg Ala 

170 175 180 



ctg cgc ggt gee gta gag atg gat cct cgt caa aca gga ate cca tec 691 
Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin Thr Gly lie Pro Ser 

185 190 195 | 
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act aag gga gcg etc tagacatgaa ctcttctccc ate 729 
Thr Lys Gly Ala Leu 
200 



<210> 392 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 392 

Met Thr Val Ala Pro Arg lie Gly Thr Ala Thr Arg Thr Thr Ser Glu 
15 10 15 

Ser Asp lie Thr Val Glu lie Asn Leu Asp Gly Thr Gly Lys Val Asp 
20 25 30 

lie Asp Thr Gly Leu Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly 
35 40 45 

Val His Gly Ser Phe Asp Leu Lys Val His Ala Lys Gly Asp lie Glu 
50 55 60 

lie Asp Ala His His Thr Val Glu Asp Thr Ala lie Val Leu Gly Gin 
65 70 75 80 

Ala Leu Leu Asp Ala lie Gly Asp Lys Lys Gly lie Arg Arg Phe Ala 
85 90 95 

Ser Cys Gin Leu Pro Met Asp Glu Ala Leu Val Glu Ser Val Val Asp 
100 105 110 

lie Ser Gly Arg Pro Tyr Phe Val lie Ser Gly Glu Pro Asp His Met 
115 120 125 

lie Thr Ser Val lie Gly Gly His Tyr Ala Thr Val lie Asn Glu His 
130 135 140 

Phe Phe Glu Thr Leu Ala Leu Asn Ser Arg lie Thr Leu His Val lie 
145 150 155 160 

Cys His Tyr Gly Arg Asp Pro His His lie Thr Glu Ala Glu Tyr Lys 
165 170 175 

Ala Val Ala Arg Ala Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin 
180 185 190 

Thr Gly lie Pro Ser Thr Lys Gly Ala Leu 
195 200 



<210> 393 
<211> 729 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (706) 

<223> FRXA01104 
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<400> 393 

cacttgcgca ctaccattgg tgtgcctgag gaaaatgatg cgtttttgga cgcagctgca 60 

gagatcatca agctgaacct gtaagagaga agaatttttc atg act gtc gca cca 115 

Met Thr Val Ala Pro 
1 5 

aga att ggt acc gca acc cgc acc acc age gaa tec gac ate acc gtc 163 
Arg lie Gly Thr Ala Thr Arg Thr Thr Ser Glu Ser Asp lie Thr Val 
10 15 20 



gag ate aac ctg gac ggc acc ggc aaa gta gat ate gat acc ggc ctg 211 
Glu lie Asn Leu Asp Gly Thr Gly Lys Val Asp lie Asp Thr Gly Leu 
25 30 35 



cca ttt ttc gac cac atg etc act gca ttc ggc gtg cac ggc agt ttt 259 
Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly Val His Gly Ser Phe 
40 45 50 



gat ctg aaa gtc cat gee aag ggc gac ate gag ate gac gca cac cac 307 
Asp Leu Lys Val His Ala Lys Gly Asp lie Glu lie Asp Ala His His 
55 60 65 



acc gtg gaa gat acc gee ate gtg etc ggc caa gca etc ctt gac get 355 
Thr Val Glu Asp Thr Ala lie Val Leu Gly Gin Ala Leu Leu Asp Ala 
70 75 80 85 



att ggc gac aag aaa ggc ate cgc cgt ttc gca tec tgc cag ctg ccc 403 
lie Gly Asp Lys Lys Gly lie Arg Arg Phe Ala Ser Cys Gin Leu Pro 
90 95 100 



atg gat gag gca tta gtg gag tec gtg gtg gat ate tec ggt cgc cca 451 

Met Asp Glu Ala Leu Val Glu Ser Val Val Asp lie Ser Gly Arg Pro 

105 110 115 

tac ttc gtg ate tec ggc gaa cca gac cac atg ate acc tec gtg ate 499 

Tyr Phe Val lie Ser Gly Glu Pro Asp His. Met lie Thr Ser Val lie 

120 125 130 



ggt gga cac tac gca acc gtg ate aac gag cac ttc ttt gaa acc etc 547 
Gly Gly His Tyr Ala Thr Val lie Asn Glu His Phe Phe Glu Thr Leu 
135 140 145 



gcg etc aac tec cga ate acc etc cac gtg ate tgc cac tac ggc cgc 595 
Ala Leu Asn Ser Arg lie Thr Leu His Val lie Cys His Tyr Gly Arg 
150 155 160 165 



gac cct cac cac ate acc gaa gca gag tac aag get gtt gee cgt gcg 643 
Asp Pro His His lie Thr Glu Ala Glu Tyr Lys Ala Val Ala Arg Ala 
170 175 180 



ctg cgc ggt gee gta gag atg gat cct cgt caa aca gga ate cca tec 691 
Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin Thr Gly lie Pro Ser 
185 190 195 



act aag gga gcg etc tagacatgaa ctcttctccc ate 729 
Thr Lys Gly Ala Leu 
200 
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<210> 394 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 394 

Met Thr Val Ala Pro Arg lie Gly Thr Ala Thr Arg Thr Thr Ser Glu 
15 10 15 

Ser Asp lie Thr Val Glu lie Asn Leu Asp Gly Thr Gly Lys Val Asp 
20 25 30 

lie Asp Thr Gly Leu Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly 
35 40 45 

Val His Gly Ser Phe Asp Leu Lys Val His Ala Lys Gly Asp lie Glu 
50 55 60 

lie Asp Ala His His Thr Val Glu Asp Thr Ala lie Val Leu Gly Gin 
65 70 75 80 

Ala Leu Leu Asp Ala lie Gly Asp Lys Lys Gly lie Arg Arg Phe Ala 
85 90 95 

Ser Cys Gin Leu Pro Met Asp Glu Ala Leu Val Glu Ser Val Val Asp 
100 105 110 

He Ser Gly Arg Pro Tyr Phe Val He Ser Gly Glu Pro Asp His Met 
115 120 125 

He Thr Ser Val lie Gly Gly His Tyr Ala Thr Val He Asn Glu His 
130 135 140 

Phe Phe Glu Thr Leu Ala Leu Asn Ser Arg He Thr Leu His Val He 
145 150 155 160 

Cys His Tyr Gly Arg Asp Pro His His He Thr Glu Ala Glu Tyr Lys 
165 170 175 

Ala Val Ala Arg Ala Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin 
180 185 190 

Thr Gly He Pro Ser Thr Lys Gly Ala Leu 
195 200 



<210> 395 
<211> 987 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (964) 

<223> RXN00446 

<400> 395 

tgctacgaag ttatctagta atgaagttag tttttcccct ctcccggcag cagttgatgc 60 

ggtgacggag gctacttggg gggctaatcg gtacccggat atg ggt gcg gtt gag 115 

Met Gly Ala Val Glu 
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ctc cgt gag get ctt gca gag cat tta gag gtt gag ttt gac cag gtc 163 

Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val Glu Phe Asp Gin Val 

10 15 20 

acg gta ggt tgc ggc teg tct gcg ctg tgt caa cag ctg gtt cag gca 211 

Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin Gin Leu Val Gin Ala 

25 30 35 

acg tgc get cag ggc gat gag gtc att ttt cca tgg cgc age ttt gag 2 59 

Thr Cys Ala Gin Gly Asp Glu Val lie Phe Pro Trp Arg Ser Phe Glu 

40 45 50 

get tat cca att ttc gcg cag gtc gcg ggc gec act cct gtt gee att 3 07 

Ala Tyr Pro lie Phe Ala Gin Val Ala Gly Ala Thr Pro Val Ala lie 
55 60 65 

ccg ctg act get gat cag aat cat gat ctt gat gcg atg gca gee gcg 3 55 

Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp Ala Met Ala Ala Ala 

70 75 80 85 

ate act gat aag ace cgc etc att ttc ate tgc aac ccc aac aat cct 403 

lie Thr Asp Lys Thr Arg Leu lie Phe lie Cys Asn Pro Asn Asn Pro 

90 95 100 

teg ggc ace acc ate acc cag gcg cag ttt gat aat ttc atg gaa aag 451 

Ser Gly Thr Thr lie Thr Gin Ala Gin Phe Asp Asn Phe Met Glu Lys 

105 110 115 

gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat ttt gag ttc 499 

Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr Phe Glu Phe 

120 125 130 

aac cgc gcg gac gac acc cca gtt gee act gag gaa ate cac cgc cac 547 

Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu lie His Arg His 
135 140 145 

gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat ggc ctg gcg 595 

Asp Asn Val lie Gly Leu Arg Thr Phe Ser Lys Ala Tyr Gly Leu Ala 

150 155 160 165 

ggc ttg cgt gtt ggt tac gee ttc gga aac gca gag ate ate gca gcg 643 

Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu lie lie Ala Ala 

170 175 180 

atg aat aag gtg get att cct ttc gcg gtg aat tea gca get cag gcg 691 

Met Asn Lys Val Ala lie Pro Phe Ala Val Asn Ser Ala Ala Gin Ala 

185 190 195 

gca gcg ctt gcg agt ttg aat tct gee gat gag ttg atg gaa egg gtg 739 

Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met Glu Arg Val 

200 205 210 

gag gaa acc gtc gaa aag cgt gat get gtg gtg tea gcg ctt ggt get 787 

Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala Leu Gly Ala 
215 220 225 

gcg ccg acg cag gee aat ttc gtc tgg ctg ccg ggc gag ggc gee get 835 

Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu Gly Ala Ala 

230 235 240 245 
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gag ttg gcg get aaa ttg gec gag cac ggc ate gtg att cgc gcg ttc 883 
Glu Leu Ala Ala Lys Leu Ala Glu His Gly lie Val lie Arg Ala Phe 
250 255 260 

ccc gag ggt gcg cgc att teg gtg acc aac gec gag gaa act gac aag 931 
Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala Glu Glu Thr Asp Lys 
265 270 275 

ctg ctg cgc gcg tgg gag gec ate aat get ggg tagtctttgg cgttttgcgg 984 
Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 
280 285 

tgc 987 



<210> 396 
<211> 288 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 396 

Met Gly Ala Val Glu Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val 
15 10 15 

Glu Phe Asp Gin Val Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin 
20 25 30 

Gin Leu Val Gin Ala Thr Cys Ala Gin Gly Asp Glu Val lie Phe Pro 
35 40 45 

Trp Arg Ser Phe Glu Ala Tyr Pro lie Phe Ala Gin Val Ala Gly Ala 
50 55 60 

Thr Pro Val Ala lie Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp 
65 70 75 80 

Ala Met Ala Ala Ala lie Thr Asp Lys Thr Arg Leu lie Phe lie Cys 
85 90 95 

Asn Pro Asn Asn Pro Ser Gly Thr Thr lie Thr Gin Ala Gin Phe Asp 
100 105 110 

Asn Phe Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu 
115 120 125 

Ala Tyr Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu 
130 135 140 

Glu lie His Arg His Asp Asn Val lie Gly Leu Arg Thr Phe Ser Lys 
145 150 155 160 

Ala Tyr Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala 
165 170 175 

Glu He He Ala Ala Met Asn Lys Val Ala He Pro Phe Ala Val Asn 
180 185 190 

Ser Ala Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu 
195 200 205 
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Leu Met Glu Arg 
210 

Ser Ala Leu Gly 
225 

Gly Glu Gly Ala 



Val lie Arg Ala 
260 

Glu Glu Thr Asp 
275 



Val Glu Glu Thr 
215 

Ala Ala Pro Thr 
230 

Ala Glu Leu Ala 
245 

Phe Pro Glu Gly 



Lys Leu Leu Arg 
280 



Va 1 Glu Lys Arg 
220 

Gin Ala Asn Phe 
235 

Ala Lys Leu Ala 
250 

Ala Arg lie Ser 
265 

Ala Trp Glu Ala 



Asp Ala Val Val 



Val Trp Leu Pro 
240 

Glu His Gly lie 
255 

Val Thr Asn Ala 
270 

lie Asn Ala Gly 
285 



<210> 397 
<211> 545 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (522) 

<223> FRXA00446 

<400> 397 

atg gaa aag gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat 48 

Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr 
15 10 15 

ttt gag ttc aac cgc gcg gac gac acc cca gtt gec act gag gaa ate 96 
Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu lie 
20 25 30 

cac cgc cac gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat 144 
His Arg His Asp Asn Val lie Gly Leu Arg Thr Phe Ser Lys Ala Tyr 
35 40 45 

ggc ctg gcg ggc ttg cgt gtt ggt tac gec ttc gga aac gca gag ate 192 
Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu lie 
50 55 60 

ate gca gcg atg aat aag gtg get att cct ttc gcg gtg aat tea gca 240 
lie Ala Ala Met Asn Lys Val Ala lie Pro Phe Ala Val Asn Ser Ala 
65 70 75 80 

get cag gcg gca gcg ctt gcg agt ttg aat tct gec gat gag ttg atg 288 
Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met 
85 90 95 

gaa egg gtg gag gaa acc gtc gaa aag cgt gat get gtg gtg tea gcg 33 6 
Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala 
100 105 110 



ctt ggt get gcg ccg acg cag gec aat ttc gtc tgg ctg ccg ggc gag 384 
Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu 
115 120 125 
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ggc gcc get gag ttg gcg get aaa ttg gec gag cac ggc ate gtg att 432 

Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly lie Val lie 

130 135 140 

cgc gcg ttc ccc gag ggt gcg cgc att teg gtg acc aac gcc gag gaa 480 

Arg Ala Phe Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala Glu Glu 

145 150 155 160 

act gac aag ctg ctg cgc gcg tgg gag gcc ate aat get ggg 522 

Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 

165 170 

tagtctttgg cgttttgcgg tgc 545 



<210> 398 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 398 

Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr 
15 10 15 

Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu lie 
20 25 30 

His Arg His Asp Asn Val lie Gly Leu Arg Thr Phe Ser Lys Ala Tyr 
35 40 45 

Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu lie 
50 55 60 

lie Ala Ala Met Asn Lys Val Ala lie Pro Phe Ala Val Asn Ser Ala 
65 70 75 80 

Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met 
85 90 95 

Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala 
100 105 110 

Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu 
115 120 125 

Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly lie Val lie 
130 135 140 

Arg Ala Phe Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala Glu Glu 
145 150 155 160 

Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 
165 170 



<210> 399 
<211> 1221 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1198) 
<223> RXA01105 

<400> 399 

ttgtcatcaa ctttgccaac gccgaagatc ttccagcgca cggcgaagca atccgtgcac 60 

gctttgaaaa cctccccacc accgacgagg cctaagaaaa atg acc aaa att act 115 

Met Thr Lys lie Thr 
1 5 

ttg age gat ttg cca ttg cgt gaa gaa ctg cgc ggt gag cac get tac 163 

Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg Gly Glu His Ala Tyr 
10 15 20 

ggc gca ccc cag etc aac gtt gat att cgc etc aac acc aac gaa aac 211 

Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu Asn Thr Asn Glu Asn 

25 30 35 

cct tac cca ccg tea gag gca ttg gtc get gac ttg gtt gec acc gtg 259 

Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp Leu Val Ala Thr Val 
40 45 50 

gat aag ate gee acc gag ctg aac cgc tac cca gag cgc gat get gtg 3 07 

Asp Lys lie Ala Thr Glu Leu Asn Arg Tyr Pro Glu Arg Asp Ala Val • 
55 60 65 

gaa ctg cgt gat gag ttg get gcg tac ate acc aag caa acc ggc gtg 355 

Glu Leu Arg Asp Glu Leu Ala Ala Tyr lie Thr Lys Gin Thr Gly Val 
70 75 80 85 

get gtc acc agg gat aac ctg tgg get gec aat ggt tec aat gaa att 403 

Ala Val Thr Arg Asp Asn Leu Trp Ala Ala Asn Gly Ser Asn Glu lie 

90 95 100 

ctg cag cag ctg ctg cag get ttt ggt gga cct gga cgc acc gcg ttg 451 

Leu Gin Gin Leu Leu Gin Ala Phe Gly Gly Pro Gly Arg Thr Ala Leu 

105 110 115 

gga ttc caa ccc age tat tec atg cac cca att ttg get aaa ggc acc 499 

Gly Phe Gin Pro Ser Tyr Ser Met His Pro lie Leu Ala Lys Gly Thr 
120 125 130 

cac act gaa ttc att gcg gtg tec cga ggt get gat ttc cgc ate gat 547 

His Thr Glu Phe lie Ala Val Ser Arg Gly Ala Asp Phe Arg lie Asp 
135 140 145 

atg gat gtg gcg ctg gaa gaa att cgt gca aag cag cct gac att gtt 595 

Met Asp Val Ala Leu Glu Glu lie Arg Ala Lys Gin Pro Asp lie Val 
150 155 160 165 

ttt gtc acc acc ccg aac aac ccg acc ggt gat gtg acc teg ctg gac 643 

Phe Val Thr Thr Pro Asn Asn Pro Thr Gly Asp Val Thr Ser Leu Asp 

170 175 180 

gat gtt gag cgc ate ate aac gtt gec cca ggc ate gtg ate gtg gat 691 

Asp Val Glu Arg lie lie Asn Val Ala Pro Gly lie Val lie Val Asp 

185 190 195 

gaa get tat gcg gaa ttc tec cca tea cct tea gca acc act ctt ctg 739 
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Glu Ala Tyr Ala Glu Phe Ser Pro Ser Pro Ser Ala Thr Thr Leu Leu 

200 205 210 

gag aag tac cca acc aag ctg gtg gtg tec cgc acc atg agt aag get 787 

Glu Lys Tyr Pro Thr Lys Leu Val Val Ser Arg Thr Met Ser Lys Ala 
215 220 225 

ttt gat ttc gca ggt gga cgc etc ggc tac ttc gtg gec aac cca gcg 835 

Phe Asp Phe Ala Gly Gly Arg Leu Gly Tyr Phe Val Ala Asn Pro Ala 

230 235 240 245 

ttt ate gac gec gtg atg eta gtc cgc ctt ccg tat cat ctt tea gcg 883 

Phe lie Asp Ala Val Met Leu Val Arg Leu Pro Tyr His Leu Ser Ala 

250 255 260 

ctg age caa gca gec gca ate gta gcg ctg cgt cac tec get gac acg 931 

Leu Ser Gin Ala Ala Ala lie Val Ala Leu Arg His Ser Ala Asp Thr 

265 270 275 

ctg gga acc gtc gaa aag etc tct gta gag cgt gtt cgc gtg gca gca 979 

Leu Gly Thr Val Glu Lys Leu Ser Val Glu Arg Val Arg Val Ala Ala 

280 285 290 

cgc ttg gag gaa ctg ggc tac get gtg gtt cca agt gag tec aac ttt 1027 

Arg Leu Glu Glu Leu Gly Tyr Ala Val Val Pro Ser Glu Ser Asn Phe 
295 300 305 

gtg ttc ttt gga gat ttc tec gat cag cac gcg gca tgg cag gca ttt 1075 

Val Phe Phe Gly Asp Phe Ser Asp Gin His Ala Ala Trp Gin Ala Phe 

310 315 320 325 

ttg gat agg gga gtg etc ate cgc gat gtg gga ate get ggg cac ttg 1123 

Leu Asp Arg Gly Val Leu lie Arg Asp Val Gly lie Ala Gly His Leu 

330 335 340 

cgc act acc att ggt gtg cct gag gaa aat gat gcg ttt ttg gac gca 1171 

Arg Thr Thr lie Gly Val Pro Glu Glu Asn Asp Ala Phe Leu Asp Ala 

345 350 355 

get gca gag ate ate aag ctg aac ctg taagagagaa gaatttttca 1218 
Ala Ala Glu lie lie Lys Leu Asn Leu 
360 365 

tga 1221 



<210> 400 
<211> 366 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 400 

Met Thr Lys lie Thr Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg 
15 10 15 

Gly Glu His Ala Tyr Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu 
20 25 30 

Asn Thr Asn Glu Asn Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp 
35 40 45 
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Leu Val Ala Thr 
50 

Glu Arg Asp Ala 
65 

Lys Gin Thr Gly 



Gly Ser Asn Glu 
100 

Gly Arg Thr Ala 
115 

Leu Ala Lys Gly 
130 

Asp Phe Arg lie 
145 

Gin Pro Asp lie 



Val Thr Ser Leu 
180 

lie Val lie Val 
195 

Ala Thr Thr Leu 
210 

Thr Met Ser Lys 
225 

Val Ala Asn Pro 



Tyr His Leu Ser 
260 

His Ser Ala Asp 
275 

Val Arg Val Ala 
290 

Ser Glu Ser Asn 
305 

Ala Trp Gin Ala 



lie Ala Gly His 
340 

Ala Phe Leu Asp 
355 



Val Asp Lys lie 
55 

Val Glu Leu Arg 
70 

Val Ala Val Thr 
85 

lie Leu Gin Gin 



Leu Gly Phe Gin 
120 

Thr His Thr Glu 
135 

Asp Met Asp Val 
150 

Val Phe Val Thr 
165 

Asp Asp Val Glu 



Asp Glu Ala Tyr 
200 

Leu Glu Lys Tyr 
215 

Ala Phe Asp Phe 
230 

Ala Phe lie Asp 
245 

Ala Leu Ser Gin 



Thr Leu Gly Thr 
280 

Ala Arg Leu Glu 
295 

Phe Val Phe Phe 
310 

Phe Leu Asp Arg 
325 

Leu Arg Thr Thr 



Ala Ala Ala Glu 
360 



Ala Thr Glu Leu 
60 

Asp Glu Leu Ala 
75 

Arg Asp Asn Leu 
90 

Leu Leu Gin Ala 
105 

Pro Ser Tyr Ser 



Phe lie Ala Val 
140 

Ala Leu Glu Glu 
155 

Thr Pro Asn Asn 
170 

Arg lie lie Asn 
185 

Ala Glu Phe Ser 



Pro Thr Lys Leu 
220 

Ala Gly Gly Arg 
235 

Ala Val Met Leu 
250 

Ala Ala Ala lie 
265 

Val Glu Lys Leu 



Glu Leu Gly Tyr 
300 

Gly Asp Phe Ser 
315 

Gly Val Leu lie 
330 

lie Gly Val Pro 
345 

lie lie Lys Leu 



Asn Arg Tyr Pro 



Ala Tyr lie Thr 
80 

Trp Ala Ala Asn 
95 

Phe Gly Gly Pro 
110 

Met His Pro lie 
125 

Ser Arg Gly Ala 



lie Arg Ala Lys 
160 

Pro Thr Gly Asp 
175 

Val Ala Pro Gly 
190 

Pro Ser Pro Ser 
205 

Val Val Ser Arg 



Leu Gly Tyr Phe 
240 

Val Arg Leu Pro 
255 

Val Ala Leu Arg 
270 

Ser Val Glu Arg 
285 

Ala Val Val Pro 



Asp Gin His Ala 
320 

Arg Asp Val Gly 
335 

Glu Glu Asn Asp 
350 

Asn Leu 
365 
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<210> 401 
<211> 1449 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (1426) 

<223> RXA01106 

<400> 401 

ggtaaacatg cgggcttaag aacttgtgtt gaggccgctt ggattcgggc accgagctcg 60 

aagaatttcg attcaacctt ttaagggaga acttttcgcc atg ttg aat gtc act 115 

Met Leu Asn Val Thr 
1 5 

gac ctg cga ggt caa aca cca tec aag age gac ate cga cgt get ttg 163 
Asp Leu Arg Gly Gin Thr Pro Ser Lys Ser Asp lie Arg Arg Ala Leu 
10 15 20 

cca cgt ggt ggc act gac gtg tgg tct gtg ctt ccc ata gtg cag cct 211 
Pro Arg Gly Gly Thr Asp Val Trp Ser Val Leu Pro lie Val Gin Pro 
25 30 35 

gtt gta gaa gat gtc caa aac cgc ggc get gaa get get ttg gat tac 2 59 
Val Val Glu Asp Val Gin Asn Arg Gly Ala Glu Ala Ala Leu Asp Tyr 
40 45 50 

ggc gag aag ttc gac cat att cgc ccc gec teg gtg egg gtg cca get 3 07 
Gly Glu Lys Phe Asp His lie Arg Pro Ala Ser Val Arg Val Pro Ala 
55 60 65 

gag gtt att get gca gca gaa aac acc tta gat ccg ttg gtg cgt gaa 3 55 
Glu Val lie Ala Ala Ala Glu Asn Thr Leu Asp Pro Leu Val Arg Glu 
70 75 80 85 

teg att gaa gag teg att cgt cgc gtc cgc aag gtt cac get gag caa 403 
Ser lie Glu Glu Ser lie Arg Arg Val Arg Lys Val His Ala Glu Gin 
90 95 100 

aag cca tec gag cac acc act gaa ctt tea cca ggt ggc acc gtc act 451 
Lys Pro Ser Glu His Thr Thr Glu Leu Ser Pro Gly Gly Thr Val Thr 
105 110 115 

gag cgt ttc atg ccg att gat cgc gtg gga ctg tac gtt cca ggc ggc 499 
Glu Arg Phe Met Pro lie Asp Arg Val Gly Leu Tyr Val Pro Gly Gly 
120 125 130 

aat gcg gtg tac cca tea age gtg att atg aat act gtc cca get caa 547 
Asn Ala Val Tyr Pro Ser Ser Val lie Met Asn Thr Val Pro Ala Gin 
135 140 145 

gag get ggt gtg aac tec ctt gtg gtt gcg teg cct cct cag get gag 595 
Glu Ala Gly Val Asn Ser Leu Val Val Ala Ser Pro Pro Gin Ala Glu 
150 155 160 165 



cac ggt ggc tgg cct cac ccc acc att ttg gcg gcg tgt tec ate ttg 
His Gly Gly Trp Pro His Pro Thr lie Leu Ala Ala Cys Ser lie Leu 
170 175 180 



643 
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ggt gtt gat gag gtg tgg get gtc ggc ggc ggt cag gec gtg gcg ttg 691 

Gly Val Asp Glu Val Trp Ala Val Gly Gly Gly Gin Ala Val Ala Leu 
185 190 195 

ctg get tat ggt gat gac get gca ggt etc gag cct gtg gat atg ate 739 

Leu Ala Tyr Gly Asp Asp Ala Ala Gly Leu Glu Pro Val Asp Met lie 

200 205 210 

act gga cct ggc aat ate ttt gtc acc get gcg aag cgc ctg gtc agg 787 

Thr Gly Pro Gly Asn lie Phe Val Thr Ala Ala Lys Arg Leu Val Arg 

215 220 225 

gga gtg gta ggt act gat tct gag get ggc cct aca gaa ate get gtg 835 

Gly Val Val Gly Thr Asp Ser Glu Ala Gly Pro Thr Glu lie Ala Val 

230 235 240 245 

ctt get gat gee tct gee aac gee gtc aac gtt gee tac gat ctg ate 883 

Leu Ala Asp Ala Ser Ala Asn Ala Val Asn Val Ala Tyr Asp Leu lie 
250 255 260 

age caa gca gaa cac gat gtc atg get gcg tec gtg etc ate act gac 931 

Ser Gin Ala Glu His Asp Val Met Ala Ala Ser Val Leu lie Thr Asp 
265 270 275 

tec gag cag ctt gec aag gac gta aac agg gaa ate gag gcg cgt tac 97 9 

Ser Glu Gin Leu Ala Lys Asp Val Asn Arg Glu lie Glu Ala Arg Tyr 

280 285 290 

tea ate acg cgc aac gee gag cgc gtc gca gaa get ttg cgc ggg gee 1027 

Ser lie Thr Arg Asn Ala Glu Arg Val Ala Glu Ala Leu Arg Gly Ala 

295 300 305 

cag agt ggc ate gtg ctt gtc gac gac att tec gtg ggt ate caa gta 1075 

Gin Ser Gly lie Val Leu Val Asp Asp lie Ser Val Gly lie Gin Val 

310 315 320 325 

gec gat caa tac gca gcg gaa cac ctg gaa ate cac act gag aac gcg 1123 

Ala Asp Gin Tyr Ala Ala Glu His Leu Glu He His Thr Glu Asn Ala 
330 335 340 

cgc gec gta gca gag cag ate acc aac gcg ggt gcg ate ttc gtg ggc 1171 

Arg Ala Val Ala Glu Gin He Thr Asn Ala Gly Ala He Phe Val Gly 
345 350 355 

gat ttc tea cca gta cca ctg ggt gat tac tec gca gga tec aac cac 1219 

Asp Phe Ser Pro Val Pro Leu Gly Asp Tyr Ser Ala Gly Ser Asn His 

360 365 370 

gtg ctg cca acc tct gga tec get cgt ttc tec gca ggt eta tec acg 1267 

Val Leu Pro Thr Ser Gly Ser Ala Arg Phe Ser Ala Gly Leu Ser Thr 

375 380 385 

cac acg ttc ctt cgc cca gtc aac etc att gaa tac gat gag get get 1315 

His Thr Phe Leu Arg Pro Val Asn Leu lie Glu Tyr Asp Glu Ala Ala 

390 395 400 405 

ctg aag gac gtc teg cag gtt gtc ate aac ttt gee aac gec gaa gat 13 63 

Leu Lys Asp Val Ser Gin Val Val He Asn Phe Ala Asn Ala Glu Asp 
410 415 420 

ctt cca gcg cac ggc gaa gca ate cgt gca cgc ttt gaa aac etc ccc 1411 
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Leu Pro Ala His Gly Glu Ala lie Arg Ala Arg Phe Glu Asn Leu Pro 
425 430 435 

acc acc gac gag gcc taagaaaaat gaccaaaatt act 1449 
Thr Thr Asp Glu Ala 
440 



<210> 402 
<211> 442 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 402 

Met Leu Asn Val Thr Asp Leu Arg Gly Gin Thr Pro Ser Lys Ser Asp 
15 10 15 

lie Arg Arg Ala Leu Pro Arg Gly Gly Thr Asp Val Trp Ser Val Leu 
20 25 30 

Pro lie Val Gin Pro Val Val Glu Asp Val Gin Asn Arg Gly Ala Glu 
35 40 45 

Ala Ala Leu Asp Tyr Gly Glu Lys Phe Asp His lie Arg Pro Ala Ser 
50 55 60 

Val Arg Val Pro Ala Glu Val lie Ala Ala Ala Glu Asn Thr Leu Asp 
65 70 75 80 

Pro Leu Val Arg Glu Ser lie Glu Glu Ser lie Arg Arg Val Arg Lys 
85 90 95 

Val His Ala Glu Gin Lys Pro Ser Glu His Thr Thr Glu Leu Ser Pro 
100 105 110 

Gly Gly Thr Val Thr Glu Arg Phe Met Pro lie Asp Arg Val Gly Leu 
115 120 125 

Tyr Val Pro Gly Gly Asn Ala Val Tyr Pro Ser Ser Val lie Met Asn 
130 135 140 

Thr Val Pro Ala Gin Glu Ala Gly Val Asn Ser Leu Val Val Ala Ser 
145 150 155 160 

Pro Pro Gin Ala Glu His Gly Gly Trp Pro His Pro Thr lie Leu Ala 
165 170 175 

Ala Cys Ser lie Leu Gly Val Asp Glu Val Trp Ala Val Gly Gly Gly 
180 185 190 

Gin Ala Val Ala Leu Leu Ala Tyr Gly Asp Asp Ala Ala Gly Leu Glu 
195 200 205 

Pro Val Asp Met lie Thr Gly Pro Gly Asn lie Phe Val Thr Ala Ala 
210 215 220 

Lys Arg Leu Val Arg Gly Val Val Gly Thr Asp Ser Glu Ala Gly Pro 
225 230 235 240 

Thr Glu lie Ala Val Leu Ala Asp Ala Ser Ala Asn Ala Val Asn Val 
245 250 255 
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Ala Tyr Asp Leu lie Ser Gin Ala Glu His Asp Val Met Ala Ala Ser 
260 265 270 

Val Leu lie Thr Asp Ser Glu Gin Leu Ala Lys Asp Val Asn Arg Glu 
275 280 285 

lie Glu Ala Arg Tyr Ser lie Thr Arg Asn Ala Glu Arg Val Ala Glu 
290 295 300 

Ala Leu Arg Gly Ala Gin Ser Gly lie Val Leu Val Asp Asp lie Ser 
305 310 315 320 

Val Gly lie Gin Val Ala Asp Gin Tyr Ala Ala Glu His Leu Glu lie 
325 330 335 

His Thr Glu Asn Ala Arg Ala Val Ala Glu Gin lie Thr Asn Ala Gly 
340 345 350 

Ala lie Phe Val Gly Asp Phe Ser Pro Val Pro Leu Gly Asp Tyr Ser 
355 360 365 

Ala Gly Ser Asn His Val Leu Pro Thr Ser Gly Ser Ala Arg Phe Ser 
370 375 380 

Ala Gly Leu Ser Thr His Thr Phe Leu Arg Pro Val Asn Leu lie Glu 
385 390 395 400 

Tyr Asp Glu Ala Ala Leu Lys Asp Val Ser Gin Val Val lie Asn Phe 
405 410 415 

Ala Asn Ala Glu Asp Leu Pro Ala His Gly Glu Ala lie Arg Ala Arg 
420 425 430 

Phe Glu Asn Leu Pro Thr Thr Asp Glu Ala 
435 440 



<210> 403 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (853 ) 

<223> RXC00930 

<400> 403 

acggcgcacc acacatttgg tggtgtattg agctatctct gggctgcgtg agaaaccatt 60 

ttccggtgga tgatggaagc tagacgacga aagggagcat atg tct ggc cac tea 115 

Met Ser Gly His Ser 

1 5 

aaa tgg gcg act acc aag cac aag aag get get aac gac gee aag cga 163 

Lys Trp Ala Thr Thr Lys His Lys Lys Ala Ala Asn Asp Ala Lys Arg 

10 15 20 

ggc aag gaa ttt gee aag ctg ate aag aac ate gaa gtt gcg gca cgt 211 
Gly Lys Glu Phe Ala Lys Leu lie Lys Asn lie Glu Val Ala Ala Arg 
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25 30 35 

aca ggc ggt gga gat ccg tct gcg aac cca acg ctt gat gac atg ate 259 

Thr Gly Gly Gly Asp Pro Ser Ala Asn Pro Thr Leu Asp Asp Met lie ' 

40 45 50 

aag aaa gec aag aag get tct gtg ccg aac gat aac ate gaa cgt gca 3 07 

Lys Lys Ala Lys Lys Ala Ser Val Pro Asn Asp Asn lie Glu Arg Ala 

55 60 65 

cgc aag cgt ggc tec ggc gaa gaa get ggt ggc get gac tgg atg aac 3 55 

Arg Lys Arg Gly Ser Gly Glu Glu Ala Gly Gly Ala Asp Trp Met Asn 

70 75 80 85 

ate atg tac gag gga tac ggc ccc aac ggc gtt gec atg ctt ate gag 403 

lie Met Tyr Glu Gly Tyr Gly Pro Asn Gly Val Ala Met Leu lie Glu 

90 95 100 

tgt ctg acc gac aac cgt aac cgc gca get ace gaa gtt cgc acc gca 451 

Cys Leu Thr Asp Asn Arg Asn Arg Ala Ala Thr Glu Val Arg Thr Ala 

105 110 115 

atg acc aaa aac ggt ggc aac ttg ggc gag tec ggt tec gtg tec tac 49 9 

Met Thr Lys Asn Gly Gly Asn Leu Gly Glu Ser Gly Ser Val Ser Tyr 

120 125 130 

atg ttc acc cgc acc ggt gtc gtc acc gta caa aag ggc gat ctt agt 547 

Met Phe Thr Arg Thr Gly Val Val Thr Val Gin Lys Gly Asp Leu Ser 

135 140 145 

gaa gat gac gtg etc atg get gtt ctt gaa get ggt get gaa gaa gtc 595 

Glu Asp Asp Val Leu Met Ala Val Leu Glu Ala Gly Ala Glu Glu Val 

150 155 160 165 

aac gac aac ggc gat ctg ttc gag gtt acc tgc gca cca act gac att 643 

Asn Asp Asn Gly Asp Leu Phe Glu Val Thr Cys Ala Pro Thr Asp lie 

170 175 180 

cag get gtt cgc gac gca etc gtg gaa get ggc att gaa gta gaa gat 691 

Gin Ala Val Arg Asp Ala Leu Val Glu Ala Gly lie Glu Val Glu Asp 

185 190 . 195 

tct gaa tea gac ttc egg gca tct gtt cag gtc ccc ctg gac get gac 739 

Ser Glu Ser Asp Phe Arg Ala Ser Val Gin Val Pro Leu Asp Ala Asp 

200 205 210 

ggt gca cgc aag ate ttc aag ctt gtg gac gcg ttg gaa gat tec gac 7 87 

Gly Ala Arg Lys lie Phe Lys Leu Val Asp Ala Leu Glu Asp Ser Asp 

215 220 225 

gat gtg caa aac gtc tac acc aac ate gac ttg age gat gag gtt ttg 83 5 

Asp Val Gin Asn Val Tyr Thr Asn lie Asp Leu Ser Asp Glu Val Leu 

230 235 240 245 

aca gag ctg gaa aac gac tagttegtat tttccgcact ccg 876 
Thr Glu Leu Glu Asn Asp 
250 



<210> 404 
<211> 251 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 404 

Met Ser Gly His Ser Lys Trp Ala Thr Thr Lys His Lys Lys Ala Ala 
15 10 15 

Asn Asp Ala Lys Arg Gly Lys Glu Phe Ala Lys Leu lie Lys Asn lie 
20 25 30 

Glu Val Ala Ala Arg Thr Gly Gly Gly Asp Pro Ser Ala Asn Pro Thr 
35 40 45 

Leu Asp Asp Met lie Lys Lys Ala Lys Lys Ala Ser Val Pro Asn Asp 
50 55 60 

Asn lie Glu Arg Ala Arg Lys Arg Gly Ser Gly Glu Glu Ala Gly Gly 
65 70 75 80 

Ala Asp Trp Met Asn lie Met Tyr Glu Gly Tyr Gly Pro Asn Gly Val 
85 90 95 

Ala Met Leu lie Glu Cys Leu Thr Asp Asn Arg Asn Arg Ala Ala Thr 
100 105 110 

Glu Val Arg Thr Ala Met Thr Lys Asn Gly Gly Asn Leu Gly Glu Ser 
115 120 125 

Gly Ser Val Ser Tyr Met Phe Thr Arg Thr Gly Val Val Thr Val Gin 
130 135 140 

Lys Gly Asp Leu Ser Glu Asp Asp Val Leu Met Ala Val Leu Glu Ala 
145 150 155 160 

Gly Ala Glu Glu Val Asn Asp Asn Gly Asp Leu Phe Glu Val Thr Cys 
165 170 175 

Ala Pro Thr Asp lie Gin Ala Val Arg Asp Ala Leu Val Glu Ala Gly 
180 185 190 

lie Glu Val Glu Asp Ser Glu Ser Asp Phe Arg Ala Ser Val Gin Val 
195 200 205 

Pro Leu Asp Ala Asp Gly Ala Arg Lys lie Phe Lys Leu Val Asp Ala 
210 215 220 

Leu Glu Asp Ser Asp Asp Val Gin Asn Val Tyr Thr Asn lie Asp Leu 
225 230 235 240 

Ser Asp Glu Val Leu Thr Glu Leu Glu Asn Asp 
245 250 



<210> 405 
<211> 547 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (547) 
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<223> RXC01096 
<400> 405 

accgtgaaac aaaccggcgg tgcgtgccac actggtgccc acacatgttt cgacaatgac 60 



gttttgctgt aaaagcaaca acgattaagg aagaaatctt atg aag cca cgc gtg 

Met Lys Pro Arg Val 
1 5 



115 



ctg tea gca tta ggc att gga get ggc gec ctg gtt gtc tgg ate age 
Leu Ser Ala Leu Gly lie Gly Ala Gly Ala Leu Val Val Trp lie Ser 
10 15 20 



163 



tea cgc atg aac tgg gta ace ate gag get ttc gac gat aaa tea ggt 
Ser Arg Met Asn Trp Val Thr lie Glu Ala Phe Asp Asp Lys Ser Gly 
25 30 35 



211 



agt gtc ace caa tct att gtg ggt gca acc tgg tct aca gaa ate atg 
Ser Val Thr Gin Ser lie Val Gly Ala Thr Trp Ser Thr Glu He Met 
40 45 50 



259 



gcg ctt gca ctt get ttg etc get gee ttc gee gee gcg ttg gtg etc 
Ala Leu Ala Leu Ala Leu Leu Ala Ala Phe Ala Ala Ala Leu Val Leu 
55 60 65 



307 



aag cgc atg ggt egg cgc ate att ggt ggt att teg gcg ctg ate gcg 
Lys Arg Met Gly Arg Arg He He Gly Gly He Ser Ala Leu He Ala 
70 75 80 85 



355 



gtg ggt gee age ctg tct cca etc gcg ctt etc acc caa gac cca gac 
Val Gly Ala Ser Leu Ser Pro Leu Ala Leu Leu Thr Gin Asp Pro Asp 
90 95 100 



403 



gca gaa egg gee cga acc ctg ctg acc tec ggt gtg gee tea cag aag 
Ala Glu Arg Ala Arg Thr Leu Leu Thr Ser Gly Val Ala Ser Gin Lys 
105 110 115 



451 



get aat tec gga acc ctg ctg tct gat tgg gcg gag ate ate aat acc 
Ala Asn Ser Gly Thr Leu Leu Ser Asp Trp Ala Glu He He Asn Thr 
120 125 130 



499 



acc acc cat cca ctg gcg gca gtg gta gee atg att ggc tgc gcg eta 
Thr Thr His Pro Leu Ala Ala Val Val Ala Met He Gly Cys Ala Leu 
. 135 140 145 



547 



<210> 406 
<211> 149 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 406 

Met Lys Pro Arg Val Leu Ser Ala Leu Gly He Gly Ala Gly Ala Leu 
15 10 15 

Val Val Trp He Ser Ser Arg Met Asn Trp Val Thr He Glu Ala Phe 
20 25 30 



Asp Asp Lys Ser Gly Ser Val Thr Gin Ser He Val Gly Ala Thr Trp 
35 40 45 
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Ser Thr Glu lie Met Ala Leu Ala Leu Ala Leu Leu Ala Ala Phe Ala 
50 55 60 

Ala Ala Leu Val Leu Lys Arg Met Gly Arg Arg lie lie Gly Gly lie 
65 70 75 80 

Ser Ala Leu lie Ala Val Gly Ala Ser Leu Ser Pro Leu Ala Leu Leu 
85 90 95 

Thr Gin Asp Pro Asp Ala Glu Arg Ala Arg Thr Leu Leu Thr Ser Gly 
100 105 110 

Val Ala Ser Gin Lys Ala Asn Ser Gly Thr Leu Leu Ser Asp Trp Ala 
115 120 125 

Glu lie lie Asn Thr Thr Thr His Pro Leu Ala Ala Val Val Ala Met 
130 135 140 

lie Gly Cys Ala Leu 
145 



<210> 407 
<211> 1020 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (997) 

<223> RXC01656 

<400> 407 

tcggcaagca tggcttcatc gtcctcaaaa aagtggtcta atgcaagtga ctgaaagtgg 60 

atctaccgct agtccacttt gtggcgttgg atcatctgtc atg acc gaa act caa 115 

Met Thr Glu Thr Gin 
1 5 

gaa act tac caa gca acc act cgt gtg aag cgc ggc ctt gcc gac atg 163 
Glu Thr Tyr Gin Ala Thr Thr Arg Val Lys Arg Gly Leu Ala Asp Met 
10 15 20 

etc aag ggt ggt gtg ate atg gat gtg gtc acc cct gaa caa gcg cgc 211 
Leu Lys Gly Gly Val lie Met Asp Val Val Thr Pro Glu Gin Ala Arg 
25 30 35 

ate gcc gaa gat gca ggt gcc age gca gtt atg gca etc gag cgc gtt 259 
lie Ala Glu Asp Ala Gly Ala Ser Ala Val Met Ala Leu Glu Arg Val 
40 45 50 

ccc gcc gat ate cgt tct cag ggc ggc gtt get cgc atg agt gat cct 307 
Pro Ala Asp lie Arg Ser Gin Gly Gly Val Ala Arg Met Ser Asp Pro 
55 60 65 

gac ctg ate gaa gga ate gtc aat gcg gtc tec ate ccg gtc atg gcg 355 
Asp Leu lie Glu Gly lie Val Asn Ala Val Ser lie Pro Val Met Ala 
70 75 80 85 



aaa get cgc ate ggt cac ttc gtg gaa get cag gtt ctg gaa get etc 
Lys Ala Arg lie Gly His Phe Val Glu Ala Gin Val Leu Glu Ala Leu 



403 
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90 95 100 

ggt gtt gat ttc ate gac gag tec gaa gtt etc age cct gee gac tac 451 

Gly Val Asp Phe lie Asp Glu Ser Glu Val Leu Ser Pro Ala Asp Tyr 

105 110 115 

acg cac cac ate aac aag tgg aag ttc gac gtt cct ttc gtc tgt ggc 499 

Thr His His lie Asn Lys Trp Lys Phe Asp Val Pro Phe Val Cys Gly 
120 125 130 

gcg acc aac etc ggc gaa get ttg cga cgc ate acc gaa ggc get gca 547 

Ala Thr Asn Leu Gly Glu Ala Leu Arg Arg lie Thr Glu Gly Ala Ala 
135 140 145 

atg ate cgt tec aag ggc gaa gee ggc acc ggc gat gtc tct gaa get 595 

Met lie Arg Ser Lys Gly Glu Ala Gly Thr Gly Asp Val Ser Glu Ala 
150 155 160 165 

gtc cgt cac ctg cgc acc ate cgc ggc gac ate aat cgc ctg cgc tec 643 

Val Arg His Leu Arg Thr lie Arg Gly Asp lie Asn Arg Leu Arg Ser 
170 175 180 

ctg gat gag gat gaa etc ttc gtc gee gec aag gaa ttc cag gca cca 691 

Leu Asp Glu Asp Glu Leu Phe Val Ala Ala Lys Glu Phe Gin Ala Pro 

185 190 195 

tac gac ctg gtc cgc gaa gtc gec tec acc ggc aag etc cct gtg gtc 739 

Tyr Asp Leu Val Arg Glu Val Ala Ser Thr Gly Lys Leu Pro Val Val 
200 205 210 

acc ttc gtt gca ggt ggc gtc gca acc cca gec gac get gca etc gtg 787 

Thr Phe Val Ala Gly Gly Val Ala Thr Pro Ala Asp Ala Ala Leu Val 
215 220 225 

cgc caa atg ggc gec gaa ggc gtc ttt gtc ggc tec ggc ate ttc aaa 83 5 

Arg Gin Met Gly Ala Glu Gly Val Phe Val Gly Ser Gly lie Phe Lys 
230 235 240 245 

tec ggc aat cca gec gee cgc gec gca gcg ate gtc aag get gca acg 883 

Ser Gly Asn Pro Ala Ala Arg Ala Ala Ala lie Val Lys Ala Ala Thr 
250 255 260 

ctt ttc gac gac ccc tec gtc att gec gac gta tec cgc ggc ctg ggt 931 

Leu Phe Asp Asp Pro Ser Val lie Ala Asp Val Ser Arg Gly Leu Gly 

265 270 275 

gaa gee atg gtg ggc ate aac gta tec gac gtt cca gca cca cac cga 979 

Glu Ala Met Val Gly lie Asn Val Ser Asp Val Pro Ala Pro His Arg 
280 285 290 

etc gee gag cgc ggc tgg tgatcgttgg agttttagct etc 1020 
Leu Ala Glu Arg Gly Trp 
295 



<210> 408 
<211> 299 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 408 
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Met Thr Glu Thr Gin Glu Thr Tyr Gin Ala Thr Thr Arg Val Lys Arg 
15 10 15 

Gly Leu Ala Asp Met Leu Lys Gly Gly Val lie Met Asp Val Val Thr 
20 25 30 

Pro Glu Gin Ala Arg lie Ala Glu Asp Ala Gly Ala Ser Ala Val Met 
35 40 45 

Ala Leu Glu Arg Val Pro Ala Asp lie Arg Ser Gin Gly Gly Val Ala 
50 55 60 

Arg Met Ser Asp Pro Asp Leu lie Glu Gly lie Val Asn Ala Val Ser 
65 70 75 80 

lie Pro Val Met Ala Lys Ala Arg lie Gly His Phe Val Glu Ala Gin 
85 90 95 

Val Leu Glu Ala Leu Gly Val Asp Phe lie Asp Glu Ser Glu Val Leu 
100 105 110 

Ser Pro Ala Asp Tyr Thr His His lie Asn Lys Trp Lys Phe Asp Val 
115 120 125 

Pro Phe Val Cys Gly Ala Thr Asn Leu Gly Glu Ala Leu Arg Arg lie 
130 135 140 

Thr Glu Gly Ala Ala Met lie Arg Ser Lys Gly Glu Ala Gly Thr Gly 
145 150 155 160 

Asp Val Ser Glu Ala Val Arg His Leu Arg Thr lie Arg Gly Asp lie 
165 170 175 

Asn Arg Leu Arg Ser Leu Asp Glu Asp Glu Leu Phe Val Ala Ala Lys 
180 185 190 

Glu Phe Gin Ala Pro Tyr Asp Leu Val Arg Glu Val Ala Ser Thr Gly 
195 200 205 

Lys Leu Pro Val Val Thr Phe Val Ala Gly Gly Val Ala Thr Pro Ala 
210 215 220 

Asp Ala Ala Leu Val Arg Gin Met Gly Ala Glu Gly Val Phe Val Gly 
225 230 235 240 

Ser Gly lie Phe Lys Ser Gly Asn Pro Ala Ala Arg Ala Ala Ala lie 
245 250 255 

Val Lys Ala Ala Thr Leu Phe Asp Asp Pro Ser Val lie Ala Asp Val 
260 265 270 

Ser Arg Gly Leu Gly Glu Ala Met Val Gly lie Asn Val Ser Asp Val 
275 280 285 

Pro Ala Pro His Arg Leu Ala Glu Arg Gly Trp 
290 295 



<210> 409 
<211> 1065 
<212> DNA 
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<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1042) 
<223> RXC01158 



<400> 409 

taggacgttc aaggaattgg ctgaatcaac aagcgccaag gtggttaagc gccctcggcg 60 

agttatctca aaaaagaaga agaagtctcc tacgggagag atg tec att gtt gag 115 

Met Ser lie Val Glu 
1 5 



cac ate aaa gag ttt cga cgc cga ctt ctt ate get ctg gcg ggc ate 163 
His lie Lys Glu Phe Arg Arg Arg Leu Leu lie Ala Leu Ala Gly lie 
10 15 20 



etc gtg ggc ace att ate ggc ttt att tgg tac gat ttc tea ttt tgg 211 
Leu Val Gly Thr lie lie Gly Phe lie Trp Tyr Asp Phe Ser Phe Trp 
25 30 35 



cag ate ccc act ttg ggc gag ctg ctg agg gat ccg tac tgt tct ctg 259 
Gin lie Pro Thr Leu Gly Glu Leu Leu Arg Asp Pro Tyr Cys Ser Leu 
40 45 50 



cct get gaa tec cgc tgg gec atg age gac tea gag gaa tgt cga ctg 3 07 
Pro Ala Glu Ser Arg Trp Ala Met Ser Asp Ser Glu Glu Cys Arg Leu 
55 60 65 



etc gca acc ggc ccg ttt gat cca ttc atg ctt cgc ctt aaa gta gcg 355 
Leu Ala Thr Gly Pro Phe Asp Pro Phe Met Leu Arg Leu Lys Val Ala 
70 75 80 85 



gcg ttg gtg ggt atg gtt ctt ggc tea ccc gtg tgg ctg age cag ctg 403 
Ala Leu Val Gly Met Val Leu Gly Ser Pro Val Trp Leu Ser Gin Leu 
90 95 100 



tgg ggc ttt ate acc cca ggt ttg atg aag aat gag cgc cgt tac acc 451 
Trp Gly Phe lie Thr Pro Gly Leu Met Lys Asn Glu Arg Arg Tyr Thr 
105 110 115 



gca ate ttc gtc acg att get gtt gtg ctg ttt gtc ggc ggt get gtt 499 
Ala lie Phe Val Thr lie Ala Val Val Leu Phe Val Gly Gly Ala Val 
120 125 130 



ctt gcg tac ttc gtc gtt gca tat ggt ttg gag ttc etc ctt acc att 547 
Leu Ala Tyr Phe Val Val Ala Tyr Gly Leu Glu Phe Leu Leu Thr lie 
135 140 145 



ggt gga gac acc cag gca gcg gee ctg act ggt gat aag tac ttc gga 595 
Gly Gly Asp Thr Gin Ala Ala Ala Leu Thr Gly Asp Lys Tyr Phe Gly 
150 155 160 165 



ttc ttg etc gcg ttg ttg gcg att ttc ggc gtg age ttc gaa gtt cca 643 
Phe Leu Leu Ala Leu Leu Ala lie Phe Gly Val Ser Phe Glu Val Pro 
170 175 180 



ctg gtg ate ggc atg etc aac att gtg ggt ate ttg cct tac gat gee 
Leu Val lie Gly Met Leu Asn lie Val Gly lie Leu Pro Tyr Asp Ala 
185 190 195 



691 
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att aaa gat aag cga cgc atg ate ate atg att ttg ttc gtg ttc get 739 

He Lys Asp Lys Arg Arg Met He He Met He Leu Phe Val Phe Ala 
200 205 210 

get ttc atg aca ccc ggc cag gat cct ttc acc atg ttg gtg ttg gcg 787 

Ala Phe Met Thr Pro Gly Gin Asp Pro Phe Thr Met Leu Val Leu Ala 
215 220 225 

ctt tea etc acc gtt ctg gta gag ctt gee ctg cag ttc tgt cgc ttc 835 

Leu Ser Leu Thr Val Leu Val Glu Leu Ala Leu Gin Phe Cys Arg Phe 
230 235 240 245 

aac gac aaa cgc egg gac aag aag cgc cca gaa tgg ctt gat ggc gat 8 83 

Asn Asp Lys Arg Arg Asp Lys Lys Arg Pro Glu Trp Leu Asp Gly Asp 

250 255 260 

gac etc tct gca tea cca ctg gat act tct get ggt gga gaa gat get 931 

Asp Leu Ser Ala Ser Pro Leu Asp Thr Ser Ala Gly Gly Glu Asp Ala 

265 270 275 

cca age cca gtc gaa acc cca gag gcg gtg gag cct teg egg atg ctg 979 

Pro Ser Pro Val Glu Thr Pro Glu Ala Val Glu Pro Ser Arg Met Leu 
280 285 290 

aac cca agt ggg gag gcg teg ata age tat aaa ccc ggg cgc gee gac 1027 

Asn Pro Ser Gly Glu Ala Ser He Ser Tyr Lys Pro Gly Arg Ala Asp 
295 300 305 

ttc ggt gac gtg etc tagggectag ccaggtaccc tta 1065 

Phe Gly Asp Val Leu 

310 



<210> 410 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicura 
<400> 410 

Met Ser He Val Glu His He Lys Glu Phe Arg Arg Arg Leu Leu He 
15 10 15 

Ala Leu Ala Gly He Leu Val Gly Thr He He Gly Phe He Trp Tyr 
20 25 30 

Asp Phe Ser Phe Trp Gin lie Pro Thr Leu Gly Glu Leu Leu Arg Asp 
35 40 45 

Pro Tyr Cys Ser Leu Pro Ala Glu Ser Arg Trp Ala Met Ser Asp Ser 
50 55 60 

Glu Glu Cys Arg Leu Leu Ala Thr Gly Pro Phe Asp Pro Phe Met Leu 
65 70 75 80 

Arg Leu Lys Val Ala Ala Leu Val Gly Met Val Leu Gly Ser Pro Val 
85 90 95 



Trp Leu Ser Gin Leu Trp Gly Phe He Thr Pro Gly Leu Met Lys Asn 
100 105 110 
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Glu Arg Arg Tyr Thr Ala lie Phe Val Thr lie Ala Val Val Leu Phe 
115 120 125 

Val Gly Gly Ala Val Leu Ala Tyr Phe Val Val Ala Tyr Gly Leu Glu 
130 135 140 

Phe Leu Leu Thr lie Gly Gly Asp Thr Gin Ala Ala Ala Leu Thr Gly 
145 150 155 160 

Asp Lys Tyr Phe Gly Phe Leu Leu Ala Leu Leu Ala lie Phe Gly Val 
165 170 175 

Ser Phe Glu Val Pro Leu Val lie Gly Met Leu Asn lie Val Gly lie 
180 185 190 

Leu Pro Tyr Asp Ala lie Lys Asp Lys Arg Arg Met lie lie Met lie 
195 200 205 

Leu Phe Val Phe Ala Ala Phe Met Thr Pro Gly Gin Asp Pro Phe Thr 
210 215 220 

Met Leu Val Leu Ala Leu Ser Leu Thr Val Leu Val Glu Leu Ala Leu 
225 230 235 240 

Gin Phe Cys Arg Phe Asn Asp Lys Arg Arg Asp Lys Lys Arg Pro Glu 
245 250 255 

Trp Leu Asp Gly Asp Asp Leu Ser Ala Ser Pro Leu Asp Thr Ser Ala 
260 265 270 

Gly Gly Glu Asp Ala Pro Ser Pro Val Glu Thr Pro Glu Ala Val Glu 
275 280 285 

Pro Ser Arg Met Leu Asn Pro Ser Gly Glu Ala Ser lie Ser Tyr Lys 
290 295 300 

Pro Gly Arg Ala Asp Phe Gly Asp Val Leu 
305 310 



<210> 411 
<211> 1413 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1390) 

<223> RXA02458 

<400> 411 

ttgcggagcc acgactgatc ggtcaagtgc tatctcggtt gcatcaataa gcgaatcacc 60 

ggtggtgaac aaaacaaatc ttccacacat aacatctatt atg gtc ttt gtg tct 115 

Met Val Phe Val Ser 

1 5 

gat teg tct ate tct ttg ccc att tgg gat get ccg cgc get cgc ggc 163 

Asp Ser Ser lie Ser Leu Pro lie Trp Asp Ala Pro Arg Ala Arg Gly 
10 15 20 
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ccc ata gtc teg gac ctg get ate cct ggt tec aag teg ate ace aac 211 

Pro lie Val Ser Asp Leu Ala lie Pro Gly Ser Lys Ser lie Thr Asn 

25 30 35 

cgc gee etc ate ttg get gcg etc gca tea act cca tec acc ate att 259 
Arg Ala Leu lie Leu Ala Ala Leu Ala Ser Thr Pro Ser Thr lie lie 
40 45 50 

gat gtc ctt cgt agt cgt gat acc gat etc atg act gat ggt eta cgc 307 

Asp Val Leu Arg Ser Arg Asp Thr Asp Leu Met Thr Asp Gly Leu Arg 
55 60 65 

age etc gga ate acc att act gaa gag gca gtc gat cgc tac cgc gtt 3 55 

Ser Leu Gly lie Thr lie Thr Glu Glu Ala Val Asp Arg Tyr Arg Val 
70 75 80 85 

gag ccc gga cag ttg tct get ggc tec gtt gag tgt ggt ctt get ggt 403 
Glu Pro Gly Gin Leu Ser Ala Gly Ser Val Glu Cys Gly Leu Ala Gly 
90 95 100 

acg gtc atg cgc ttt ttg cct cct gtt get get ttc get gat ggt cct 451 

Thr Val Met Arg Phe Leu Pro Pro Val Ala Ala Phe Ala Asp Gly Pro 

105 110 115 

gtt cat ttt gat ggc gat cct caa get cgt gtt cgt ccg atg acc age 499 

Val His Phe Asp Gly Asp Pro Gin Ala Arg Val Arg Pro Met Thr Ser 
120 125 130 

att ttg gat gcg ctg cgt teg ctt ggt gtg gag gta gac aac aac aat 547 

lie Leu Asp Ala Leu Arg Ser Leu Gly Val Glu Val Asp Asn Asn Asn 
135 140 145 

ctg cct ttc act gtt aat get ggt gag gtc cct gag ggt ggc gtg gtt 595 

Leu Pro Phe Thr Val Asn Ala Gly Glu Val Pro Glu Gly Gly Val Val 
150 155 160 165 

gag att gat get tec ggc tea tct cag ttt gtt tct ggt ctt ttg ctt 643 

Glu lie Asp Ala Ser Gly Ser Ser Gin Phe Val Ser Gly Leu Leu Leu 
170 175 180 

tea gcg cct cgt ttt aaa aat ggc gtc acc gtt aag cac gtc ggt ggt 691 

Ser Ala Pro Arg Phe Lys Asn Gly Val Thr Val Lys His Val Gly Gly 

185 190 195 

cgt ctg ccg age atg ccg cat att gag atg acc gtc gat atg ctt cgt 739 

Arg Leu Pro Ser Met Pro His lie Glu Met Thr Val Asp Met Leu Arg 
200 205 210 

tec gca ggc att gag ate gaa gag tea gaa aat cag tgg gtt gtt cat 787 

Ser Ala Gly lie Glu lie Glu Glu Ser Glu Asn Gin Trp Val Val His 
215 220 225 

cct ggt gag ate ttg ggt egg acc tgg cgc att gag ccg gat ctt tct 835 

Pro Gly Glu lie Leu Gly Arg Thr Trp Arg lie Glu Pro Asp Leu Ser 
230 235 240 245 

aat gcg act ccg ttc eta get gee get gcg gtc act ggt gga acc ate 883 

Asn Ala Thr Pro Phe Leu Ala Ala Ala Ala Val Thr Gly Gly Thr lie 
250 255 260 

aag att aac cac tgg cca ate aaa act act cag cct ggc gat get att 931 
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Lys lie Asn His Trp Pro He Lys Thr Thr Gin Pro Gly Asp Ala He 

265 270 275 

cgt teg att ctt gag cgc atg ggc tgc gaa gtt gag ctg gtt get cag 979 

Arg Ser He Leu Glu Arg Met Gly Cys Glu Val Glu Leu Val Ala Gin 

280 285 290 

ggt gaa ggt tac gat ctg teg gtg act ggt ccg gtt get etc aag ggc 1027 

Gly Glu Gly Tyr Asp Leu Ser Val Thr Gly Pro Val Ala Leu Lys Gly 

295 300 305 

att gag ate gat atg tec gat ate ggt gag ttg ace cct ace gtg gcg 1075 

lie Glu He Asp Met Ser Asp lie Gly Glu Leu Thr Pro Thr Val Ala 
310 315 320 325 

gcg ttg get gcg ttg gcg teg aca gag tct cgt ttg ace ggt att get 1123 

Ala Leu Ala Ala Leu Ala Ser Thr Glu Ser Arg Leu Thr Gly He Ala 

330 335 340 

cat ctt cgt ggc cat gag acg gat cgt ttg get gcg ttg act gcg gag 1171 

His Leu Arg Gly His Glu Thr Asp Arg Leu Ala Ala Leu Thr Ala Glu 

345 350 355 

ate aac aaa ctt ggt gga aag tgc act gag ctt aag gat ggt ctg ttg 1219 

He Asn Lys Leu Gly Gly Lys Cys Thr Glu Leu Lys Asp Gly Leu Leu 

360 365 370 

att gag cct gcg teg ctg cac ggt ggt gtg tgg cat tea tat get gat 1267 

He Glu Pro Ala Ser Leu His Gly Gly Val Trp His Ser Tyr Ala Asp 

375 380 385 

cac cgt atg get act get ggt gcg ate att ggc etc gcg gtt gat ggc 1315 

His Arg Met Ala Thr Ala Gly Ala He He Gly Leu Ala Val Asp Gly 
390 395 400 405 

gtt cag gtt gaa gac att aag acc act tec aaa act ttc cct ggt ttt 1363 

Val Gin Val Glu Asp He Lys Thr Thr Ser Lys Thr Phe Pro Gly Phe 

410 415 420 

gaa aat gtt tgg gag gag atg gtt ggc tagaegcage tatgacgaat 1410 
Glu Asn Val Trp Glu Glu Met Val Gly 
425 430 

ccg 1413 



<210> 412 
<211> 430 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 412 

Met Val Phe Val Ser Asp Ser Ser He Ser Leu Pro He Trp Asp Ala 
15 10 15 

Pro Arg Ala Arg Gly Pro He Val Ser Asp Leu Ala He Pro Gly Ser 
20 25 30 



Lys Ser He Thr Asn Arg Ala Leu lie Leu Ala Ala Leu Ala Ser Thr 
35 40 45 
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Pro Ser Thr lie 
50 

Thr Asp Gly Leu 
65 

Asp Arg Tyr Arg 



Cys Gly Leu Ala 
100 

Phe Ala Asp Gly 
115 

Arg Pro Met Thr 
130 

Val Asp Asn Asn 
145 

Glu Gly Gly Val 



Ser Gly Leu Leu 
180 

Lys His Val Gly 
195 

Val Asp Met Leu 
210 

Gin Trp Val Val 

225 

Glu Pro Asp Leu 



Thr Gly Gly Thr 
260 

Pro Gly Asp Ala 
275 

Glu Leu Val Ala 
290 

Val Ala Leu Lys 
305 

Thr Pro Thr Val 



Leu Thr Gly lie 
340 

Ala Leu Thr Ala 
355 



lie Asp Val Leu 
55 

Arg Ser Leu Gly 
70 

Val Glu Pro Gly 
85 

Gly Thr Val Met 



Pro Val His Phe 
120 

Ser lie Leu Asp 
135 

Asn Leu Pro Phe 
150 

Val Glu lie Asp 
165 

Leu Ser Ala Pro 



Gly Arg Leu Pro 
200 

Arg Ser Ala Gly 
215 

His Pro Gly Glu 
230 

Ser Asn Ala Thr 
245 

lie Lys lie Asn 



lie Arg Ser lie 
280 

Gin Gly Glu Gly 
295 

Gly lie Glu lie 
310 

Ala Ala Leu Ala 
325 

Ala His Leu Arg 



Glu lie Asn Lys 
360 



Arg Ser Arg Asp 
60 

lie Thr lie Thr 
75 

Gin Leu Ser Ala 
90 

Arg Phe Leu Pro 
105 

Asp Gly Asp Pro 



Ala Leu Arg Ser 
140 

Thr Val Asn Ala 
155 

Ala Ser Gly Ser 
170 

Arg Phe Lys Asn 
185 

Ser Met Pro His 



lie Glu lie Glu 
220 

lie Leu Gly Arg 
235 

Pro Phe Leu Ala 
250 

His Trp Pro lie 
265 

Leu Glu Arg Met 



Tyr Asp Leu Ser 
300 

Asp Met Ser Asp 
315 

Ala Leu Ala Ser 
330 

Gly His Glu Thr 
345 

Leu Gly Gly Lys 



Thr Asp Leu Met 



Glu Glu Ala Val 
80 

Gly Ser Val Glu 
95 

Pro Val Ala Ala 
110 

Gin Ala Arg Val 
125 

Leu Gly Val Glu 



Gly Glu Val Pro 
160 

Ser Gin Phe Val 
175 

Gly Val Thr Val 
190 

lie Glu Met Thr 
205 

Glu Ser Glu Asn 



Thr Trp Arg lie 
240 

Ala Ala Ala Val 
255 

Lys Thr Thr Gin 
270 

Gly Cys Glu Val 
285 

Val Thr Gly Pro 



lie Gly Glu Leu 
320 

Thr Glu Ser Arg 
335 

Asp Arg Leu Ala 
350 

Cys Thr Glu Leu 
365 



Lys Asp Gly Leu Leu lie Glu Pro Ala Ser Leu His Gly Gly Val Trp 
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370 

His Ser Tyr Ala 
385 

Leu Ala Val Asp 

Thr Phe Pro Gly 
420 



375 

Asp His Arg Met 
390 

Gly Val Gin Val 
405 

Phe Glu Asn Val 



380 

Ala Thr Ala Gly 
395 

Glu Asp lie Lys 
410 

Trp Glu Glu Met 
425 



Ala He He Gly 
400 

Thr Thr Ser Lys 
415 

Val Gly 
430 



<210> 413 
<211> 1266 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1243) 
<223> RXA02790 



<400> 413 

tggatgctcg cacccgagcc cttgaaccac aatccacaga cacccaagat ttcgacgaga 6 0 



agggaaattt cccaggatga accaaatccg aaaccgccgg atg gag ccc gtc tac 115 

Met Glu Pro Val Tyr 
1 5 



gta aag cgc cgc caa egg ttt att gec gtg acg ate get tea etc ate 163 
Val Lys Arg Arg Gin Arg Phe lie Ala Val Thr lie Ala Ser Leu lie 
10 15 20 



etc att ate ggt gee ate ate tat ate ggt gta gee ace tea aac egg 211 
Leu lie He Gly Ala lie He Tyr He Gly Val Ala Thr Ser Asn Arg 
25 30 35 



acg cca cat gac tat gaa ggc tec gga aac ggt gtg gtt cag ctg gtc 259 
Thr Pro His Asp Tyr Glu Gly Ser Gly Asn Gly Val Val Gin Leu Val 
40 45 50 



gaa ate cct gaa ggt tec tec ata tea gag etc ggc cca gag ttg gaa 3 07 
Glu He Pro Glu Gly Ser Ser He Ser Glu Leu Gly Pro Glu Leu Glu 
55 60 65 



gaa cga gat ate gtg gee ace aac tea gcg ttc caa aca gcg gee age 355 
Glu Arg Asp lie Val Ala Thr Asn Ser Ala Phe Gin Thr Ala Ala Ser 
70 75 80 85 



aac aac ccc aac gcg ggt agt gta cag cca ggt ttc tac cgt ctg cag 403 
Asn Asn Pro Asn Ala Gly Ser Val Gin Pro Gly Phe Tyr Arg Leu Gin 
90 95 100 



gaa caa atg aac gca gca get gca gtg teg get ctg ctt gat cca gac 451 
Glu Gin Met Asn Ala Ala Ala Ala Val Ser Ala Leu Leu Asp Pro Asp 
105 110 115 



aac cag gtt gat etc etc gac att cac ggc ggc gec ace ttg atg gac 
Asn Gin Val Asp Leu Leu Asp lie His Gly Gly Ala Thr Leu Met Asp 
120 125 130 



499 
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gtc act gtt gtc ggc gga aac acc cgc gcg gga ate tac tec cag ate 547 

Val Thr Val Val Gly Gly Asn Thr Arg Ala Gly lie Tyr Ser Gin lie • 
135 140 145 * 

gca gec gtg acc tgc acc gaa ggc tec gee aac tgc ate acc get gag 59 5 

Ala Ala Val Thr Cys Thr Glu Gly Ser Ala Asn Cys lie Thr Ala Glu 

150 155 160 165 

gat ttg cag cag gtt gee tec acc gtg teg cct gca gaa ttg ggt gtc 643 J 

Asp Leu Gin Gin Val Ala Ser Thr Val Ser Pro Ala Glu Leu Gly Val 

170 175 180 I 

cca gat tgg gca ate get get gtg gaa get cgc gga act gat cca aag 691 " 



Pro Asp Trp Ala lie Ala Ala Val Glu Ala Arg Gly Thr Asp Pro Lys 

185 190 195 1 



cgc etc gaa ggc ctg ate atg cct ggc caa tac gtg gtg gat cca tec 73 9 
Arg Leu Glu Gly Leu lie Met Pro Gly Gin Tyr Val Val Asp Pro Ser 
200 205 210 

aac gac gee cag gga ate etc acc gat ctg ate acg cga tea gca aac 787 
Asn Asp Ala Gin Gly lie Leu Thr Asp Leu lie Thr Arg Ser Ala Asn 
215 220 225 

cat ttc caa gaa acc gac ate acg ggc cgt gca gat gee ate gga ctt 83 5 
His Phe Gin Glu Thr Asp lie Thr Gly Arg Ala Asp Ala lie Gly Leu 
230 235 240 245 

act cca tat gag ctg gtc acc gca gca tct tta ate gag cgc gaa gca 883 
Thr Pro Tyr Glu Leu Val Thr Ala Ala Ser Leu lie Glu Arg Glu Ala 
250 255 260 

cca gca gga gat ttt gat aag gtc gec cgc gtc ate ttg aac cgt etc 931 
Pro Ala Gly Asp Phe Asp Lys Val Ala Arg Val lie Leu Asn Arg Leu 
265 270 275 

gee gag cca atg cag ctg caa ttc gac tec acc gtc aac tac ggt ctg 979 
Ala Glu Pro Met Gin Leu Gin Phe Asp Ser Thr Val Asn Tyr Gly Leu 
280 285 290 

tct gaa caa gaa gta gca acc acc gac gaa gac cgt cag acc gtc acc 1027 
Ser Glu Gin Glu Val Ala Thr Thr Asp Glu Asp Arg Gin Thr Val Thr 
295 300 305 

cca tgg aac act tac gee atg gac ggc ctg cca caa acc ccc ate gec 1075 
Pro Trp Asn Thr Tyr Ala Met Asp Gly Leu Pro Gin Thr Pro lie Ala 
310 315 320 325 

gca gta tec acc gaa gca etc caa gee atg gaa aac cct gca gaa gga 1123 
Ala Val Ser Thr Glu Ala Leu Gin Ala Met Glu Asn Pro Ala Glu Gly 
330 335 340 

aac tgg ctg tac ttt gtc acc ate gac acc gat gga acc acc gtg ttc 1171 
Asn Trp Leu Tyr Phe Val Thr lie Asp Thr Asp Gly Thr Thr Val Phe 
345 350 355 

aac gac acc ttc gaa gag cac gaa gee gac att gag caa get ttg aac 1219 
Asn Asp Thr Phe Glu Glu His Glu Ala Asp lie Glu Gin Ala Leu Asn 
360 365 370 

agt ggc gtt eta gac age aac cga taaggatcag cgaataaaat tgg 1266 
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Ser Gly Val Leu Asp Ser Asn Arg 
375 380 



<210> 414 
<211> 381 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 414 

Met Glu Pro Val Tyr Val Lys Arg Arg Gin Arg Phe lie Ala Val Thr 
15 10 15 

lie Ala Ser Leu lie Leu lie lie Gly Ala lie lie Tyr lie Gly Val 
20 25 30 

Ala Thr Ser Asn Arg Thr Pro His Asp Tyr Glu Gly Ser Gly Asn Gly 
35 40 45 

Val Val Gin Leu Val Glu lie Pro Glu Gly Ser Ser lie Ser Glu Leu 
50 55 60 

Gly Pro Glu Leu Glu Glu Arg Asp lie Val Ala Thr Asn Ser Ala Phe 
65 70 75 80 

Gin Thr Ala Ala Ser Asn Asn Pro Asn Ala Gly Ser Val Gin Pro Gly 
85 90 95 

Phe Tyr Arg Leu Gin Glu Gin Met Asn Ala Ala Ala Ala Val Ser Ala 
100 105 110 

Leu Leu Asp Pro Asp Asn Gin Val Asp Leu Leu Asp lie His Gly Gly 
115 120 125 

Ala Thr Leu Met Asp Val Thr Val Val Gly Gly Asn Thr Arg Ala Gly 
130 135 140 

lie Tyr Ser Gin lie Ala Ala Val Thr Cys Thr Glu Gly Ser Ala Asn 
145 150 155 160 

Cys He Thr Ala Glu Asp Leu Gin Gin Val Ala Ser Thr Val Ser Pro 
165 170 175 

Ala Glu Leu Gly Val Pro Asp Trp Ala He Ala Ala Val Glu Ala Arg 
180 185 190 

Gly Thr Asp Pro Lys Arg Leu Glu Gly Leu lie Met Pro Gly Gin Tyr 
195 200 205 

Val Val Asp Pro Ser Asn Asp Ala Gin Gly He Leu Thr Asp Leu He 
210 215 220 

Thr Arg Ser Ala Asn His Phe Gin Glu Thr Asp He Thr Gly Arg Ala 
225 230 235 240 

Asp Ala He Gly Leu Thr Pro Tyr Glu Leu Val Thr Ala Ala Ser Leu 
245 250 255 

He Glu Arg Glu Ala Pro Ala Gly Asp Phe Asp Lys Val Ala Arg Val 
260 265 270 
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Ile Leu Asn Arg Leu Ala Glu Pro Met Gin Leu Gin Phe Asp Ser Thr 
275 280 285 

Val Asn Tyr Gly Leu Ser Glu Gin Glu Val Ala Thr Thr Asp Glu Asp 
290 295 300 

Arg Gin Thr Val Thr Pro Trp Asn Thr Tyr Ala Met Asp Gly Leu Pro 
305 310 315 320 

Gin Thr Pro lie Ala Ala Val Ser Thr Glu Ala Leu Gin Ala Met Glu 
325 330 335 

Asn Pro Ala Glu Gly Asn Trp Leu Tyr Phe Val Thr lie Asp Thr Asp 
340 345 350 

Gly Thr Thr Val Phe Asn Asp Thr Phe Glu Glu His Glu Ala Asp lie 
355 360 365 

Glu Gin Ala Leu Asn Ser Gly Val Leu Asp Ser Asn Arg 
370 375 380 



<210> '415 
<211> 644 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (621) 

<223> RXN00954 

<400> 415 

get gtg aag tgg ttc gaa gcg tec aac ttc ace ttc ctg ttc gca cct 48 

Ala Val Lys Trp Phe Glu Ala Ser Asn Phe Thr Phe Leu Phe Ala Pro 
15 10 15 

gcg tac aac cct gcg att gcg cat gtg cag ccg gtt cgc cag gcg ctg 96 
Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro Val Arg Gin Ala Leu 
20 25 30 

aaa ttc ccc acc ate ttc aac acg ctt gga cca ttg ctg tec ccg gcg 144 
Lys Phe Pro Thr lie Phe Asn Thr Leu Gly Pro Leu Leu Ser Pro Ala 
35 40 45 

cgc ccg gag cgt cag ate atg ggc gtg gec aat gec aat cat gga cag 192 
Arg Pro Glu Arg Gin lie Met Gly Val Ala Asn Ala Asn His Gly Gin 
50 55 60 

etc ate gec gag gtc ttc cgc gag ttg ggc cgt aca cgc gcg ctt gtt 240 
Leu lie Ala Glu Val Phe Arg Glu Leu Gly Arg Thr Arg Ala Leu Val 
65 70 75 80 

gtg cat ggc gca ggc acc gat gag ate gca gtc cac ggc acc acc ttg 2 88 
Val His Gly Ala Gly Thr Asp Glu lie Ala Val His Gly Thr Thr Leu 
85 90 95 



gtg tgg gag ctt aaa gaa gac ggc acc ate gag cat tac acc ate gag 33 6 
Val Trp Glu Leu Lys Glu Asp Gly Thr lie Glu His Tyr Thr lie Glu 
100 105 110 
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cct gag gac ctt ggc ctt ggc cgc tac acc ctt gag gat etc gta ggt 3 84 
Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu Glu Asp Leu Val Gly 
115 120 125 

ggc etc ggc act gag aac gec gaa get atg cgc get act ttc gcg ggc 432 
Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg Ala Thr Phe Ala Gly 
130 135 140 

acc ggc cct gat gca cac cgt gat gcg ttg get gcg tec gca ggt gcg 480 
Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala Ala Ser Ala Gly Ala 
145 150 155 160 

atg ttc tac etc aac ggc gat gtc gac tec ttg aaa gat ggt gca caa 528 
Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu Lys Asp Gly Ala Gin 
165 170 175 

aag gcg ctt tec ttg ctt gee gac ggc acc acc cag gca tgg ttg gee 576 
Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr Gin Ala Trp Leu Ala 
180 185 190 

aag cac gaa gag ate gat tac tea gaa aag gag tct tec aat gac 621 
Lys His Glu Glu lie Asp Tyr Ser Glu Lys Glu Ser Ser Asn Asp 
195 200 205 

tagtaataat ctgcccacag tgt 644 

<210> 416 
<211> 207 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 416 

Ala Val Lys Trp Phe Glu Ala Ser Asn Phe Thr Phe Leu Phe Ala Pro 
15 10 15 

Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro Val Arg Gin Ala Leu 
20 25 30 

Lys Phe Pro Thr lie Phe Asn Thr Leu Gly Pro Leu Leu Ser Pro Ala 
35 40 45 

Arg Pro Glu Arg Gin lie Met Gly Val Ala Asn Ala Asn His Gly Gin 
50 55 60 

Leu lie Ala Glu Val Phe Arg Glu Leu Gly Arg Thr Arg Ala Leu Val 
65 70 75 80 

Val His Gly Ala Gly Thr Asp Glu lie Ala Val His Gly Thr Thr Leu 
85 90 95 

Val Trp Glu Leu Lys Glu Asp Gly Thr lie Glu His Tyr Thr lie Glu 
100 105 110 

Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu Glu Asp Leu Val Gly 
115 120 125 

Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg Ala Thr Phe Ala Gly 
130 135 140 



Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala Ala Ser Ala Gly Ala 
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145 

Met Phe Tyr Leu 

Lys Ala Leu Ser 
180 

Lys His Glu Glu 
195 



150 

Asn Gly Asp Val 
165 

Leu Leu Ala Asp 

lie Asp Tyr Ser 
200 



155 

Asp Ser Leu Lys 
170 

Gly Thr Thr Gin 
185 

Glu Lys Glu Ser 



160 

Asp Gly Ala Gin 
175 

Ala Trp Leu Ala 
190 

Ser Asn Asp 
205 



<210> 417 
<211> 611 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (1) . . (588) 

<223> FRXA00954 



<400> 417 

ttc ctg ttc gca cct gcg tac aac cct gcg att gcg cat gtg cag ccg 48 
Phe Leu Phe Ala Pro Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro . 
15 10 15 



gtt cgc cag gcg ctg aaa ttc ccc acc ate ttc aac acg ctt gga cca 96 
Val Arg Gin Ala Leu Lys Phe Pro Thr lie Phe Asn Thr Leu Gly Pro 
20 25 30 



ttg ctg tec ccg gcg cgc ccg gag cgt cag ate atg ggc gtg gee aat 144 
Leu Leu Ser Pro Ala Arg Pro Glu Arg Gin lie Met Gly Val Ala Asn 
35 40 45 



gec aat cat gga cag etc ate gec gag gtc ttc cgc gag ttg ggc cgt 192 
Ala Asn His Gly Gin Leu lie Ala Glu Val Phe Arg Glu Leu Gly Arg 
50 55 60 



aca cgc gcg ctt gtt gtg cat ggc gca ggc acc gat gag ate gca gtc 240 
Thr Arg Ala Leu Val Val His Gly Ala Gly Thr Asp Glu lie Ala Val 
65 70 75 80 



cac ggc acc acc ttg gtg tgg gag ctt aaa gaa gac ggc acc ate gag 288 
His Gly Thr Thr Leu Val Trp Glu Leu Lys Glu Asp Gly Thr lie Glu 
85 90 95 



cat tac acc ate gag cct gag gac ctt ggc ctt ggc cgc tac acc ctt 33 6 
His Tyr Thr lie Glu Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu 
100 105 110 



gag gat etc gta ggt ggc etc ggc act gag aac gec gaa get atg cgc 3 84 
Glu Asp Leu Val Gly Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg 
115 120 125 



get act ttc gcg ggc acc ggc cct gat gca cac cgt gat gcg ttg get 432 
Ala Thr Phe Ala Gly Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala 
130 135 140 



gcg tec gca ggt gcg atg ttc tac etc aac ggc gat gtc gac tec ttg 480 
Ala Ser Ala Gly Ala Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu 
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145 150 155 160 

aaa gat ggt gca caa aag gcg ctt tec ttg ctt gec gac ggc acc acc 52 8 
Lys Asp Gly Ala Gin Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr 
165 170 175 

cag gca tgg ttg gec aag cac gaa gag ate gat tac tea gaa aag gag 57 6 
Gin Ala Trp Leu Ala Lys His Glu Glu lie Asp Tyr Ser Glu Lys Glu 
180 185 190 

tct tec aat gac tagtaataat ctgcccacag tgt 611 
Ser Ser Asn Asp 
195 



<210> 418 
<211> 196 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 418 

Phe Leu Phe Ala Pro Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro 
15 10 15 

Val Arg Gin Ala Leu Lys Phe Pro Thr lie Phe Asn Thr Leu Gly Pro 
20 25 30 

Leu Leu Ser Pro Ala Arg Pro Glu Arg Gin lie Met Gly Val Ala Asn 
35 40 45 

Ala Asn His Gly Gin Leu lie Ala Glu Val Phe Arg Glu Leu Gly Arg 
50 55 60 

Thr Arg Ala Leu Val Val His Gly Ala Gly Thr Asp Glu lie Ala Val 
65 70 75 80 

His Gly Thr Thr Leu Val Trp Glu Leu Lys Glu Asp Gly Thr lie Glu 
85 90 95 

His Tyr Thr lie Glu Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu 
100 105 110 

Glu Asp Leu Val Gly Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg 
115 120 125 

Ala Thr Phe Ala Gly Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala 
130 135 140 

Ala Ser Ala Gly Ala Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu 
145 150 155 160 

Lys Asp Gly Ala Gin Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr 
165 170 175 

Gin Ala Trp Leu Ala Lys His Glu Glu lie Asp Tyr Ser Glu Lys Glu 
180 185 190 



Ser Ser Asn Asp 
195 
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<210> 419 
<211> 1677 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1654) 
<223> RXN00957 

<400> 419 

aaccggcaag ccctggatcg aatgaagctc gcagcgagta attatttgat gtttcccaga 60 



aaggcttcag ccccacaatg atttcctcgg taggtgcccc atg age acg aat ccc 115 

Met Ser Thr Asn Pro 
1 5 



cat gtt ttc tec eta gat gtc cgc tat cac gag gat get tct gca ttg 163 

His Val Phe Ser Leu Asp Val Arg Tyr His Glu Asp Ala Ser Ala Leu 
10 15 20 

ttt gee cac ttg ggt ggc aca acc gca gat gat gca gee ctg ttg gaa 211 

Phe Ala His Leu Gly Gly Thr Thr Ala Asp Asp Ala Ala Leu Leu Glu 
25 30 35 



age get gat ate acc acc aag aat ggt att tct tec etc gcg gtg ttg 259 
Ser Ala Asp lie Thr Thr Lys Asn Gly lie Ser Ser Leu Ala Val Leu 
40 45 50 

aag agt teg gtg cgc att acg tgc acg ggc aac acg gtg gta acg cag 3 07 
Lys Ser Ser Val Arg lie Thr Cys Thr Gly Asn Thr Val Val Thr Gin 
55 60 65 



ccg ctg acg gac teg ggt agg gca gtg gtt gcg cgc eta acg cag cag 355 
Pro Leu Thr Asp Ser Gly Arg Ala Val Val Ala Arg Leu Thr Gin Gin 
70 75 80 85 



ctt ggc cag tac aac acc gca gag aac acc ttt age ttc ccc gee tea 403 
Leu Gly Gin Tyr Asn Thr Ala Glu Asn Thr Phe Ser Phe Pro Ala Ser 
90 95 100 



gat gcg gtt gat gag cgc gag cgc etc acc gca cca age acc ate gaa 451 
Asp Ala Val Asp Glu Arg Glu Arg Leu Thr Ala Pro Ser Thr lie Glu 
105 110 115 



gtg ctg cgc aag ttg cag ttc gag tec ggt tac age gac gcg tec ctg 499 
Val Leu Arg Lys Leu Gin Phe Glu Ser Gly Tyr Ser Asp Ala Ser Leu 
120 125 130 



cca ctg etc atg ggc ggt 
Pro Leu Leu Met Gly Gly 
135 



ttc gcg ttt gat ttc 
Phe Ala Phe Asp Phe 
140 



tta gaa acc ttt gaa 547 

Leu Glu Thr Phe Glu 

145 



acg etc ccc get gtc gag gag age gtc aac act tac ccc gat tac cag 595 
Thr Leu Pro Ala Val Glu Glu Ser Val Asn Thr Tyr Pro Asp Tyr Gin 
150 155 160 165 



ttc gtc etc gcg gaa ate gtc ctg gac ate aat cac cag gac cag acc 
Phe Val Leu Ala Glu lie Val Leu Asp lie Asn His Gin Asp Gin Thr 
170 175 180 



643 
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gcc aaa etc gee ggc gtc tec aac gec cca ggc gag etc gag gee gag 691 

Ala Lys Leu Ala Gly Val Ser Asn Ala Pro Gly Glu Leu Glu Ala Glu 

185 190 195 

etc aac aag ctt tea ttg ctt ate gac gee gee etc ccc gca ace gaa 739 

Leu Asn Lys Leu Ser Leu Leu lie Asp Ala Ala Leu Pro Ala Thr Glu 

200 205 210 

cac gee tac caa acc ace cct cac gac ggc gac act ctt cgc gtt gtg 787 

His Ala Tyr Gin Thr Thr Pro His Asp Gly Asp Thr Leu Arg Val Val 

215 220 225 

get gat att ccc gat get cag ttc cgc acc cag ate aat gag ctg aaa 835 

Ala Asp lie Pro Asp Ala Gin Phe Arg Thr Gin lie Asn Glu Leu Lys 

230 235 240 245 

gaa aac att tac aac ggt gac ate tac caa gtt gtc ccg gcg cgc act 883 

Glu Asn lie Tyr Asn Gly Asp lie Tyr Gin Val Val Pro Ala Arg Thr 

250 255 260 

ttc acc gca cca tgt cct gat gca ttc get get tat ctg cag ctg cgt 931 

Phe Thr Ala Pro Cys Pro Asp Ala Phe Ala Ala Tyr Leu Gin Leu Arg 

265 270 275 

gec acc aac ccg teg ccg tac atg ttc tat ate cgt ggc etc aac gaa 979 

Ala Thr Asn Pro Ser Pro Tyr Met Phe Tyr lie Arg Gly Leu Asn Glu 

280 285 290 

ggc cgc tec tat gaa ctt ttt ggc gca tec cct gag tec aac etc aag 1027 

Gly Arg Ser Tyr Glu Leu Phe Gly Ala Ser Pro Glu Ser Asn Leu Lys 

295 300 305 

ttc acc get get aac cgt gag ctg cag ctg tac cca ate gca ggt acc 1075 

Phe Thr Ala Ala Asn Arg Glu Leu Gin Leu Tyr Pro lie Ala Gly Thr 

310 315 320 325 

cgc ccc cgt gga etc aac cca gat ggc tec ate aac gat gag eta gat 1123 

Arg Pro Arg Gly Leu Asn Pro Asp Gly Ser lie Asn Asp Glu Leu Asp 

330 335 340 

ate cgc aat gag ttg gat atg cgc act gat gec aaa gag ate gcg gag 1171 

lie Arg Asn Glu Leu Asp Met Arg Thr Asp Ala Lys Glu lie Ala Glu 

345 350 355 

cac acc atg ctt gtc gat etc gec cgc aac gac ctg gee cgc gtc teg 1219 

His Thr Met Leu Val Asp Leu Ala Arg Asn Asp Leu Ala Arg Val Ser 

360 365 370 

gtc cca gcg teg cgc egg gtt gcg gat ctt ttg cag gtg gat cgc tat 1267 

Val Pro Ala Ser Arg Arg Val Ala Asp Leu Leu Gin Val Asp Arg Tyr 

375 380 385 

tec cgc gtg atg cac ttg gtg tec cgt gtg acg gcg acg ttg gac cca 1315 

Ser Arg Val Met His Leu Val Ser Arg Val Thr Ala Thr Leu Asp Pro 

390 395 400 405 

gag ctt gat get ttg gac gee tat egg gcg tgc atg aat atg ggc acg 13 63 

Glu Leu Asp Ala Leu Asp Ala Tyr Arg Ala Cys Met Asn Met Gly Thr 

410 415 420 

ttg acc ggc get ccg aag ttg cgc get atg gag ctg ttg cgc ggc gtc 1411 
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Leu Thr Gly Ala Pro Lys Leu Arg Ala Met Glu Leu Leu Arg Gly Val 
425 430 435 

gaa aag cgc agg cgt ggt tct tat ggt ggg gca gtg ggg tac ctg cgc 1459 
Glu Lys Arg Arg Arg Gly Ser Tyr Gly Gly Ala Val Gly Tyr Leu Arg 
440 445 450 

ggc aat ggc gat atg gat aat tgc att gtt att cgt teg gcg ttt gtc 1507 
Gly Asn Gly Asp Met Asp Asn Cys lie Val lie Arg Ser Ala Phe Val 
455 460 465 

cag gat ggt gtg get get gtg cag get ggt get ggt gtg gtc cgc gat 1555 
Gin Asp Gly Val Ala Ala Val Gin Ala Gly Ala Gly Val Val Arg Asp 
470 475 480 485 

tct aat cct caa tct gaa gec gat gag acg ttg cac aag gcg tat gec 1603 
Ser Asn Pro Gin Ser Glu Ala Asp Glu Thr Leu His Lys Ala Tyr Ala 
490 495 500 

gtg ttg aat gec att gcg ctt get get ggt tec act ttg gag gtc ate 1651 
Val Leu Asn Ala lie Ala Leu Ala Ala Gly Ser Thr Leu Glu Val lie 
505 510 515 

cga tgacacacgt tgttctcatt gat 1677 
Arg 



<210> 420 
<211> 518 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 420 

Met Ser Thr Asn Pro His Val Phe Ser Leu Asp Val Arg Tyr His Glu 
15 10 15 

Asp Ala Ser Ala Leu Phe Ala His Leu Gly Gly Thr Thr Ala Asp Asp 
20 25 30 

Ala Ala Leu Leu Glu Ser Ala Asp lie Thr Thr Lys Asn Gly lie Ser 
35 40 45 

Ser Leu Ala Val Leu Lys Ser Ser Val Arg lie Thr Cys Thr Gly Asn 
50 55 60 

Thr Val Val Thr Gin Pro Leu Thr Asp Ser Gly Arg Ala Val Val Ala 
65 70 75 80 

Arg Leu Thr Gin Gin Leu Gly Gin Tyr Asn Thr Ala Glu Asn Thr Phe 
85 90 95 

Ser Phe Pro Ala Ser Asp Ala Val Asp Glu Arg Glu Arg Leu Thr Ala 
100 105 110 

Pro Ser Thr lie Glu Val Leu Arg Lys Leu Gin Phe Glu Ser Gly Tyr 
115 120 125 



Ser Asp Ala Ser Leu Pro Leu Leu Met Gly Gly Phe Ala Phe Asp Phe 
130 135 140 
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Leu Glu Thr Phe 
145 

Tyr Pro Asp Tyr 



His Gin Asp Gin 
180 

Glu Leu Glu Ala 
195 

Leu Pro Ala Thr 
210 

Thr Leu Arg Val 
225 

lie Asn Glu Leu 



Val Pro Ala Arg 
260 

Tyr Leu Gin Leu 
275 

Arg Gly Leu Asn 
290 

Glu Ser Asn Leu 
305 

Pro lie Ala Gly 



Asn Asp Glu Leu 
340 

Lys Glu lie Ala 
355 

Leu Ala Arg Val 
370 

Gin Val Asp Arg 
385 

Ala Thr Leu Asp 



Met Asn Met Gly 
420 

Leu Leu Arg Gly 
435 

Val Gly Tyr Leu 
450 

Arg Ser Ala Phe 



Glu Thr Leu Pro 
150 

Gin Phe Val Leu 
165 

Thr Ala Lys Leu 



Glu Leu Asn Lys 
200 

Glu His Ala Tyr 
215 

Val Ala Asp lie 
230 

Lys Glu Asn lie 
245 

Thr Phe Thr Ala 



Arg Ala Thr Asn 
280 

Glu Gly Arg Ser 
295 

Lys Phe Thr Ala 
310 

Thr Arg Pro Arg 
325 

Asp lie Arg Asn 



Glu His Thr Met 
360 

Ser Val Pro Ala 
375 

Tyr Ser Arg Val 
390 

Pro Glu Leu Asp 
405 

Thr Leu Thr Gly 



Val Glu Lys Arg 
440 

Arg Gly Asn Gly 
455 

Val Gin Asp Gly 



Ala Val Glu Glu 
155 

Ala Glu lie Val 
170 

Ala Gly Val Ser 
185 

Leu Ser Leu Leu 



Gin Thr Thr Pro 
220 

Pro Asp Ala Gin 
235 

Tyr Asn Gly Asp 
250 

Pro Cys Pro Asp 
265 

Pro Ser Pro Tyr 



Tyr Glu Leu Phe 
300 

Ala Asn Arg Glu 
315 

Gly Leu Asn Pro 
330 

Glu Leu Asp Met 
345 

Leu Val Asp Leu 



Ser Arg Arg Val 
380 

Met His Leu Val 
395 

Ala Leu Asp Ala 
410 

Ala Pro Lys Leu 
425 

Arg Arg Gly Ser 



Asp Met Asp Asn 
460 

Val Ala Ala Val 



Ser Val Asn Thr 
160 

Leu Asp lie Asn 
175 

Asn Ala Pro Gly 
190 

lie Asp Ala Ala 
205 

His Asp Gly Asp 



Phe Arg Thr Gin 
240 

lie Tyr Gin Val 
255 

Ala Phe Ala Ala 
270 

Met Phe Tyr lie 
285 

Gly Ala Ser Pro 



Leu Gin Leu Tyr 
320 

Asp Gly Ser lie 
335 

Arg Thr Asp Ala 
350 

Ala Arg Asn Asp 
365 

Ala Asp Leu Leu 



Ser Arg Val Thr 
400 

Tyr Arg Ala Cys 
415 

Arg Ala Met Glu 
430 

Tyr Gly Gly Ala 
445 

Cys lie Val He 



Gin Ala Gly Ala 
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465 470 475 480 

Gly Val Val Arg Asp Ser Asn Pro Gin Ser Glu Ala Asp Glu Thr Leu 
485 490 495 

His Lys Ala Tyr Ala Val Leu Asn Ala lie Ala Leu Ala Ala Gly Ser 
500 505 510 

Thr Leu Glu Val lie Arg 
515 



<210> 421 
<211> 1151 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1128) 

<223> FRXA00957 

<400> 421 

gat ttc tta gaa acc ttt gaa acg etc ccc get gtc gag gag age gtc 

Asp Phe Leu Glu Thr Phe Glu Thr Leu Pro Ala Val Glu Glu Ser Val 
15 10 15 

aac act tac ccc gat tac cag ttc gtc etc gcg gaa ate gtc ctg gac 
Asn Thr Tyr Pro Asp Tyr Gin Phe Val Leu Ala Glu lie Val Leu Asp 
20 25 30 

ate aat cac cag gac cag acc gec aaa etc gee ggc gtc tec aac gec 
lie Asn His Gin Asp Gin Thr Ala Lys Leu Ala Gly Val Ser Asn Ala 
35 40 45 

cca ggc gag etc gag gee gag etc aac aag ctt tea ttg ctt ate gac 
Pro Gly Glu Leu Glu Ala Glu Leu Asn Lys Leu Ser Leu Leu lie Asp 
50 55 60 

gee gee etc ccc gca acc gaa cac gee tac caa acc acc cct cac gac 
Ala Ala Leu Pro Ala Thr Glu His Ala Tyr Gin Thr Thr Pro His Asp 
65 70 75 80 

ggc gac act ctt cgc gtt gtg get gat att ccc gat get cag ttc cgc 
Gly Asp Thr Leu Arg Val Val Ala Asp lie Pro Asp Ala Gin Phe Arg 
85 90 95 

acc cag ate aat gag ctg aaa gaa aac att tac aac ggt gac ate tac 
Thr Gin lie Asn Glu Leu Lys Glu Asn lie Tyr Asn Gly Asp lie Tyr 
100 105 110 

caa gtt gtc ccg gcg cgc act ttc acc gca cca tgt cct gat gca ttc 
Gin Val Val Pro Ala Arg Thr Phe Thr Ala Pro Cys Pro Asp Ala Phe 
115 120 125 

get get tat ctg cag ctg cgt gee acc aac ccg teg ccg tac atg ttc 
Ala Ala Tyr Leu Gin Leu Arg Ala Thr Asn Pro Ser Pro Tyr Met Phe 
130 135 140 



tat ate cgt ggc etc aac gaa ggc cgc tec tat gaa ctt ttt ggc gca 
Tyr lie Arg Gly Leu Asn Glu Gly Arg Ser Tyr Glu Leu Phe Gly Ala 
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145 150 155 160 

tec cct gag tec aac etc aag ttc acc get get aac cgt gag ctg cag 528 

Ser Pro Glu Ser Asn Leu Lys Phe Thr Ala Ala Asn Arg Glu Leu Gin 
165 170 175 

ctg tac cca ate gca ggt acc cgc ccc cgt gga etc aac cca gat ggc 576 

Leu Tyr Pro lie Ala Gly Thr Arg Pro Arg Gly Leu Asn Pro Asp Gly 
180 185 190 

tec ate aac gat gag eta gat ate cgc aat gag ttg gat atg cgc act 624 

Ser lie Asn Asp Glu Leu Asp lie Arg Asn Glu Leu Asp Met Arg Thr 
195 200 * 205 

gat gec aaa gag ate gcg gag cac acc atg ctt gtc gat etc gee cgc 672 

Asp Ala Lys Glu lie Ala Glu His Thr Met Leu Val Asp Leu Ala Arg 
210 215 220 

aac gac ctg gee cgc gtc teg gtc cca gcg teg cgc egg gtt gcg gat 720 

Asn Asp Leu Ala Arg Val Ser Val Pro Ala Ser Arg Arg Val Ala Asp 

225 230 235 240 

ctt ttg cag gtg gat cgc tat tec cgc gtg atg cac ttg gtg tec cgt 768 

Leu Leu Gin Val Asp Arg Tyr Ser Arg Val Met His Leu Val Ser Arg 
245 250 255 

gtg acg gcg acg ttg gac cca gag ctt gat get ttg gac gec tat egg 816 

Val Thr Ala Thr Leu Asp Pro Glu Leu Asp Ala Leu Asp Ala Tyr Arg 
260 265 270 

gcg tgc atg aat atg ggc acg ttg acc ggc get ccg aag ttg cgc get 864 

Ala Cys Met Asn Met Gly Thr Leu Thr Gly Ala Pro Lys Leu Arg Ala 
275 280 285 

atg gag ctg ttg cgc ggc gtc gaa aag cgc agg cgt ggt tct tat ggt 912 

Met Glu Leu Leu Arg Gly Val Glu Lys Arg Arg Arg Gly Ser Tyr Gly 
290 295 300 

ggg gca gtg ggg tac ctg cgc ggc aat ggc gat atg gat aat tgc att 9 60 

Gly Ala Val Gly Tyr Leu Arg Gly Asn Gly Asp Met Asp Asn Cys lie 

305 310 315 320 

gtt att cgt teg gcg ttt gtc cag gat ggt gtg get get gtg cag get 1008 

Val lie Arg Ser Ala Phe Val Gin Asp Gly Val Ala Ala Val Gin Ala 
325 330 335 

ggt get ggt gtg gtc cgc gat tct aat cct caa tct gaa gee gat gag 1056 

Gly Ala Gly Val Val Arg Asp Ser Asn Pro Gin Ser Glu Ala Asp Glu 
340 345 350 

acg ttg cac aag gcg tat gee gtg ttg aat gee att gcg ctt get get 1104 

Thr Leu His Lys Ala Tyr Ala Val Leu Asn Ala lie Ala Leu Ala Ala 
355 360 365 

ggt tec act ttg gag gtc ate cga tgacacacgt tgttctcatt gat 1151 
Gly Ser Thr Leu Glu Val lie Arg 
370 375 



<210> 422 
<211> 376 
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<212> PRT 

<213> Corynebacteriura glutamicum 
<400> 422 

Asp Phe Leu Glu Thr Phe Glu Thr Leu Pro Ala Val Glu Glu Ser Val 
15 10 15 

Asn Thr Tyr Pro Asp Tyr Gin Phe Val Leu Ala Glu lie Val Leu Asp 
20 25 30 

lie Asn His Gin Asp Gin Thr Ala Lys Leu Ala Gly Val Ser Asn Ala 
35 40 45 

Pro Gly Glu Leu Glu Ala Glu Leu Asn Lys Leu Ser Leu Leu lie Asp 
50 55 60 

Ala Ala Leu Pro Ala Thr Glu His Ala Tyr Gin Thr Thr Pro His Asp 
65 70 75 80 

Gly Asp Thr Leu Arg Val Val Ala Asp lie Pro Asp Ala Gin Phe Arg 
85 90 95 

Thr Gin lie Asn Glu Leu Lys Glu Asn lie Tyr Asn Gly Asp lie Tyr 
100 105 110 

Gin Val Val Pro Ala Arg Thr Phe Thr Ala Pro Cys Pro Asp Ala Phe 
115 120 125 

Ala Ala Tyr Leu Gin Leu Arg Ala Thr Asn Pro Ser Pro Tyr Met Phe 
130 135 140 

Tyr lie Arg Gly Leu Asn Glu Gly Arg Ser Tyr Glu Leu Phe Gly Ala 
145 150 155 160 

Ser Pro Glu Ser Asn Leu Lys Phe Thr Ala Ala .Asn Arg Glu Leu Gin 
165 170 175 

Leu Tyr Pro lie Ala Gly Thr Arg Pro Arg Gly Leu Asn Pro Asp Gly 
180 185 190 

Ser lie Asn Asp Glu Leu Asp lie Arg Asn Glu Leu Asp Met Arg Thr 
195 200 205 

Asp Ala Lys Glu lie Ala Glu His Thr Met Leu Val Asp Leu Ala Arg 
210 215 220 

Asn Asp Leu Ala Arg Val Ser Val Pro Ala Ser Arg Arg Val Ala Asp 
225 230 235 240 

Leu Leu Gin Val Asp Arg Tyr Ser Arg Val Met His Leu Val Ser Arg 
245 250 255 

Val Thr Ala Thr Leu Asp Pro Glu Leu Asp Ala Leu Asp Ala Tyr Arg 
260 265 270 

Ala Cys Met Asn Met Gly Thr Leu Thr Gly Ala Pro Lys Leu Arg Ala 
275 280 285 

Met Glu Leu Leu Arg Gly Val Glu Lys Arg Arg Arg Gly Ser Tyr Gly 
290 295 300 
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Gly Ala Val Gly Tyr Leu Arg Gly Asn Gly Asp Met Asp Asn Cys lie 
305 310 315 320 

Val lie Arg Ser Ala Phe Val Gin Asp Gly Val Ala Ala Val Gin Ala 
325 330 335 

Gly Ala Gly Val Val Arg Asp Ser Asn Pro Gin Ser Glu Ala Asp Glu 
340 345 350 

Thr Leu His Lys Ala Tyr Ala Val Leu Asn Ala lie Ala Leu Ala Ala 
355 360 365 

Gly Ser Thr Leu Glu Val lie Arg 
370 375 



<210> 423 
<211> 1068 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1045) 
<223> RXA02687 

<400> 423 

caaaaccatg ctcggcgggg gagagttggg ccaagcggtt cgctaattga gcaacagaca 6 0 

tggacaccca ccttagttcg gcgggttaag ctgtgtaacc atg age gac gca cca 115 

Met Ser Asp Ala Pro 
1 5 

act gtt gtg gec tat ttg ggg cct gec gga acc ttc acc gaa gaa gec 163 

Thr Val Val Ala Tyr Leu Gly Pro Ala Gly Thr Phe Thr Glu Glu Ala 
10 15 20 

etc tac aaa ttt gec gac gec ggc gta ttc ggc gac ggt gag ate gag 211 
Leu Tyr Lys Phe Ala Asp Ala Gly Val Phe Gly Asp Gly Glu lie Glu 
25 30 35 

cag eta cca gec aaa teg cca caa gaa get gtc gac gee gtc cgc cac 259 
Gin Leu Pro Ala Lys Ser Pro Gin Glu Ala Val Asp Ala Val Arg His 
40 45 50 

ggc acc gec cag ttc gcg gtg gtc gee ate gaa aac ttc gtc gac ggc 3 07 
Gly Thr Ala Gin Phe Ala Val Val Ala lie Glu Asn Phe Val Asp Gly 
55 60 65 

ccc gtc acc ccc acc ttc gac gee ctt gac cag ggc tec aac gtg caa 3 55 
Pro Val Thr Pro Thr Phe Asp Ala Leu Asp Gin Gly Ser Asn Val Gin 
70 75 80 85 

ate ate gee gaa gaa gaa etc gac ate gec ttt tec ate atg gtc egg 403 
lie lie Ala Glu Glu Glu Leu Asp lie Ala Phe Ser lie Met Val Arg 
90 95 100 

cca ggg act teg ctt gee gac gtc aaa acc etc gee acc cac ccg gtt 451 
Pro Gly Thr Ser Leu Ala Asp Val Lys Thr Leu Ala Thr His Pro Val 
105 110 115 
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ggg tac caa 
Gly Tyr Gin 
120 

atg tat ctt 
Met Tyr Leu 
135 

gaa gga acc 
Glu Gly Thr 
150 

ttc gga ctg 
Phe Gly Leu 



cgc acc cgc 
Arg Thr Arg 



acc ggc cac 
Thr Gly His 
200 

ggc age etc 
Gly Ser Leu 
215 

etc acc cgc 
Leu Thr Arg 
230 

cgc ttc cac 
Arg Phe His 



gaa gec etc 
Glu Ala Leu 



ggc tec tgg 
Gly Ser Trp 
280 

caa eta get 
Gin Leu Ala 
295 

gaa gga agg 
Glu Gly Arg 
310 



caa gtg aaa 
Gin Val Lys 



tea gca age 
Ser Ala Ser 



gee gac • gca 
Ala Asp Ala 
155 

gaa cgc ctt 
Glu Arg Leu 
170 

ttc gtt get 
Phe Val Ala 
185 

gac cgc acc 
Asp Arg Thr 



gtg cgc gee 
Val Arg Ala 



ate gaa tec 
lie Glu Ser 
235 

ctg gac ata 
Leu Asp lie 
250 

cgc gca etc 
Arg Ala Leu 
265 

ccc tec aac 
Pro Ser Asn 



aag eta cac 
Lys Leu His 



aaa ctt aac 
Lys Leu Asn 
315 



aac tgg atg 
Asn Trp Met 
125 

tec aac ggc 
Ser Asn Gly 
140 

gec gca gcg 
Ala Ala Ala 



gtt gat gat 
Val Asp Asp 



gtc caa gec 
Val Gin Ala 
190 

tec gtc att 
Ser Val He 
205 

etc aac gaa 
Leu Asn Glu 
220 

cgc ccc acc 
Arg Pro Thr 



tec gga cat 
Ser Gly His 



cac etc caa 
His Leu Gin 
270 

cgt gcg gaa 
Arg Ala Glu 
285 

aag gcg gac 
Lys Ala Asp 
300 

tagecatgge < 



gca acc acc 
Ala Thr Thr 



gee ggc gca 
Ala Gly Ala 
145 

ccc tec cgc 
Pro Ser Arg 
160 

gtc gee gac 
Val Ala Asp 
175 

caa gca gec 
Gin Ala Ala 



ttc tec eta 
Phe Ser Leu 



ttc gec ate 
Phe Ala He 
225 

cgc aaa gtc 
Arg Lys Val 
240 

ate cgc gat 
He Arg Asp 
255 

gee gaa gaa 
Ala Glu Glu 



gac age acg 
Asp Ser Thr 



gaa tgg gtt 
Glu Trp Val 
305 

:ggccggatt a 



att ccg gac 
He Pro Asp 
130 

caa atg gtt 
Gin Met Val 



gca gee gaa 
Ala Ala Glu 



gtc cgt ggc 
Val Arg Gly 
180 

gtt tec gaa 
Val Ser Glu 
195 

ccg aat gtg 
Pro Asn Val 
210 

cgc ggc gtt 
Arg Gly Val 



ttc gga acc 
Phe Gly Thr 



ate ccc gtc 
He Pro Val 
260 

etc gtc ttc 
Leu Val Phe 
275 

ccc caa acc 
Pro Gin Thr 
290 

cgc gca gca 
Arg Ala Ala 



t 



gee 499 
Ala 



gee 547 
Ala 



etc 595 

Leu 

165 

gee 643 
Ala 



ccg 691 
Pro 



cca 739 
Pro 



gac 787 
Asp 



tac 835 

Tyr 

245 

gee 883 
Ala 



gtc 931 
Val 



gac 979 
Asp 



age 1027 
Ser 



1068 



<210> 424 
<211> 315 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 424 

Met Ser Asp Ala Pro Thr Val Val Ala Tyr Leu Gly Pro Ala Gly Thr 
15 10 15 



BGI-121CP 



-603- 



Phe Thr Glu Glu Ala Leu Tyr Lys Phe Ala Asp Ala Gly Val Phe Gly 
20 25 30 

Asp Gly Glu lie Glu Gin Leu Pro Ala Lys Ser Pro Gin Glu Ala Val 
35 40 45 

Asp Ala Val Arg His Gly Thr Ala Gin Phe Ala Val Val Ala lie Glu 
50 55 60 

Asn Phe Val Asp Gly Pro Val Thr Pro Thr Phe Asp Ala Leu Asp Gin 
65 70 75 80 

Gly Ser Asn Val Gin lie lie Ala Glu Glu Glu Leu Asp lie Ala Phe 
85 90 95 

Ser lie Met Val Arg Pro Gly Thr Ser Leu Ala Asp Val Lys Thr Leu 
100 105 110 

Ala Thr His Pro Val Gly Tyr Gin Gin Val Lys Asn Trp Met Ala Thr 
115 120 125 

Thr lie Pro Asp Ala Met Tyr Leu Ser Ala Ser Ser Asn Gly Ala Gly 
130 135 140 

Ala Gin Met Val Ala Glu Gly Thr Ala Asp Ala Ala Ala Ala Pro Ser 
145 150 155 160 

Arg Ala Ala Glu Leu Phe Gly Leu Glu Arg Leu Val Asp Asp Val Ala 
165 170 175 

Asp Val Arg Gly Ala Arg Thr Arg Phe Val Ala Val Gin Ala Gin Ala 
180 185 190 

Ala Val Ser Glu Pro Thr Gly His Asp Arg Thr Ser Val lie Phe Ser 
195 200 205 

Leu Pro Asn Val Pro Gly Ser Leu Val Arg Ala Leu Asn Glu Phe Ala 
210 215 220 

lie Arg Gly Val Asp Leu Thr Arg lie Glu Ser Arg Pro Thr Arg Lys 
225 230 235 240 

Val Phe Gly Thr Tyr Arg Phe His Leu Asp lie Ser Gly His lie Arg 
245 250 255 

Asp lie Pro Val Ala Glu Ala Leu Arg Ala Leu His Leu Gin Ala Glu 
260 265 270 

Glu Leu Val Phe Val Gly Ser Trp Pro Ser Asn Arg Ala Glu Asp Ser 
275 280 285 

Thr Pro Gin Thr Asp Gin Leu Ala Lys Leu His Lys Ala Asp Glu Trp 
290 295 300 

Val Arg Ala Ala Ser Glu Gly Arg Lys Leu Asn 
305 310 315 



<210> 425 
<211> 1353 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1330) 

<223> RXN01698 

<400> 425 

cgctagtgcc tgcagttatg tcgctttttg acgtcgaaaa gcaattttaa aaagcccttg 60 

gggtgggctg gatacgtctt ctgcggcctt tcgtgcgata atg eta ggc atg ctt 115 

Met Leu Gly Met Leu 
1 5 

cga tgg act aca gca ggt gaa tec cac ggc cag gcg ctt ate gee acg 163 
Arg Trp Thr Thr Ala Gly Glu Ser His Gly Gin Ala Leu lie Ala Thr 
10 15 20 

gtt gaa cac atg cca gca ggc gtg ccc gtg act aaa gat gag gtc teg 211 
Val Glu His Met Pro Ala Gly Val Pro Val Thr Lys Asp Glu Val Ser 
25 30 35 

tat caa ttg gcg cgc cga cgc ctt gga tat ggt cgc ggc get cgc atg 259 
Tyr Gin Leu Ala Arg Arg Arg Leu Gly Tyr Gly Arg Gly Ala Arg Met 
40 45 50 

aag ttt gag caa gac gcg ttg acc ttc etc ace ggc ate cgc cac ggc 3 07 
Lys Phe Glu Gin Asp Ala Leu Thr Phe Leu Thr Gly lie Arg His Gly 
55 60 65 

etc act ttg ggt age ccc ate tea ate atg ate ggc aac act gag tgg 355 
Leu Thr Leu Gly Ser Pro lie Ser lie Met lie Gly Asn Thr Glu Trp 
70 75 80 85 

gat aag tgg acc acc ate atg tec tct gac get ttg gac atg gaa gac 403 
Asp Lys Trp Thr Thr lie Met Ser Ser Asp Ala Leu Asp Met Glu Asp 
90 95 100 

cca gat aac gtt gcg gcg atg tct teg ggt egg ggc gca aaa ctg act 451 
Pro Asp Asn Val Ala Ala Met Ser Ser Gly Arg Gly Ala Lys Leu Thr 
105 110 115 

cgt ccg cgt cca ggc cac get gat tac gca ggc atg etc aag tac gga 499 
Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly Met Leu Lys Tyr Gly 
120 125 130 

ttc gat gat gee cgc aac gtg ctg gag cgt tct tea gee cgt gag acg 547 
Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser Ser Ala Arg Glu Thr 
135 140 145 

gca gca cgc gtg gca gca gca acc gtt gcg cgt tec ttc ctg cgt gaa 595 
Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg Ser Phe Leu Arg Glu 
150 155 160 165 

acc ttg ggc gtg gaa gtg ctt tec cac gta att tec att ggt gcg tec 643 
Thr Leu Gly Val Glu Val Leu Ser His Val lie Ser lie Gly Ala Ser 
170 175 180 



gag cct tac act ggc gcg gag cca acc ttt gca gat att caa gca ate 
Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala Asp lie Gin Ala lie 



691 
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185 190 195 

gat gat tec cca gtt cgt gca ttc ggt aaa gac get gaa gaa tec atg 73 9 

Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp Ala Glu Glu Ser Met 

200 205 210 

ate gcg gaa ate gag gee gca aag aaa gee ggc gat acc etc ggt ggc 7 87 

lie Ala Glu lie Glu Ala Ala Lys Lys Ala Gly Asp Thr Leu Gly Gly 
215 220 225 

ate gtg gaa gtg att gtt gaa ggc ctg ccc ate ggt ttg ggc tea cac 835 

lie Val Glu Val lie Val Glu Gly Leu Pro lie Gly Leu Gly Ser His 

230 235 240 245 

att tct ggc gaa gat cgc etc gat gcg cag ate gca get gca etc atg 883 

lie Ser Gly Glu Asp Arg Leu Asp Ala Gin lie Ala Ala Ala Leu Met 
250 255 260 

ggc att cag gec ate aag ggc gtg gaa ate ggt gac ggt ttc gaa gaa 931 

Gly lie Gin Ala lie Lys Gly Val Glu lie Gly Asp Gly Phe Glu Glu 

265 270 275 

get cgt cga cgt ggc tec gaa gee cac gat gaa gtg ttc ctg gat gac 979 

Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu Val Phe Leu Asp Asp 

280 285 290 

aac ggc gta tac cgc aac acc aac cgt gca ggt ggc etc gaa ggc ggc 1027 

Asn Gly Val Tyr Arg Asn Thr Asn Arg Ala Gly Gly Leu Glu Gly Gly 
295 300 305 

atg acc aac ggt gaa acc ctg cgc gtt cgt get ggc atg aag cca att 1075 

Met Thr Asn Gly Glu Thr Leu Arg Val Arg Ala Gly Met Lys Pro lie 

310 315 320 325 

tct act gtg cct cgc gee ctg aaa acc att gat atg gaa aac ggc aag 1123 

Ser Thr Val Pro Arg Ala Leu Lys Thr lie Asp Met Glu Asn Gly Lys 
330 335 340 

gca gca acc gga ate cac cag cgt tec gac gtg tgc get gtt cca gee 1171 

Ala Ala Thr Gly lie His Gin Arg Ser Asp Val Cys Ala Val Pro Ala 

345 350 355 

gee ggt gtc gtt gca gaa gca atg gtc acc ctg gtt etc gee cgc gca 1219 

Ala Gly Val Val Ala Glu Ala Met Val Thr Leu Val Leu Ala Arg Ala 

360 365 370 

gtc ctg cag aaa ttc ggc ggt gac tec ctg age gaa acc aag age aac 1267 

Val Leu Gin Lys Phe Gly Gly Asp Ser Leu Ser Glu Thr Lys Ser Asn 
375 380 385 

att gac acc tac etc aaa aac att gag gaa cga atg aaa ttc gaa ggt 1315 

He Asp Thr Tyr Leu Lys Asn He Glu Glu Arg Met Lys Phe Glu Gly 

390 395 400 405 

tta gag gat gga gcg taatgaagtg aatgatcaaa ttc 13 53 

Leu Glu Asp Gly Ala 
410 



<210> 426 
<211> 410 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 426 

Met Leu Gly Met Leu Arg Trp Thr Thr Ala Gly Glu Ser His Gly Gin 
15 10 15 

Ala Leu lie Ala Thr Val Glu His Met Pro Ala Gly Val Pro Val Thr 
20 25 30 

Lys Asp Glu Val Ser Tyr Gin Leu Ala Arg Arg Arg Leu Gly Tyr Gly 
35 40 45 

Arg Gly Ala Arg Met Lys Phe Glu Gin Asp Ala Leu Thr Phe Leu Thr 
50 55 60 

Gly lie Arg His Gly Leu Thr Leu Gly Ser Pro lie Ser lie Met lie 
65 70 75 80 

Gly Asn Thr Glu Trp Asp Lys Trp Thr Thr lie Met Ser Ser Asp Ala 
85 90 95 

Leu Asp Met Glu Asp Pro Asp Asn Val Ala Ala Met Ser Ser Gly Arg 
100 105 110 

Gly Ala Lys Leu Thr Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly 
115 120 125 

Met Leu Lys Tyr Gly Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser 
130 135 140 

Ser Ala Arg Glu Thr Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg 
145 150 155 160 

Ser Phe Leu Arg Glu Thr Leu Gly Val Glu Val Leu Ser His Val lie 
165 170 175 

Ser lie Gly Ala Ser Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala 
180 185 190 

Asp lie Gin Ala lie Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp 
195 200 205 

Ala Glu Glu Ser Met lie Ala Glu lie Glu Ala Ala Lys Lys Ala Gly 
210 215 220 

Asp Thr Leu Gly Gly lie Val Glu Val lie Val Glu Gly Leu Pro lie 
225 , 230 235 240 

Gly Leu Gly Ser His lie Ser Gly Glu Asp Arg Leu Asp Ala Gin lie 
245 250 255 

Ala Ala Ala Leu Met Gly lie Gin Ala lie Lys Gly Val Glu lie Gly 
260 265 270 

Asp Gly Phe Glu Glu Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu 
275 280 285 



Val Phe Leu Asp Asp Asn Gly Val Tyr Arg Asn Thr Asn Arg Ala Gly 
290 295 300 
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Gly Leu Glu Gly 
305 

Gly Met Lys Pro 



Met Glu Asn Gly 
340 

Cys Ala Val Pro 
355 

Val Leu Ala Arg 
370 

Glu Thr Lys Ser 
385 

Met Lys Phe Glu 



Gly Met Thr Asn 
310 

lie Ser Thr Val 

325 

Lys Ala Ala Thr 



Ala Ala Gly Val 
360 

Ala Val Leu Gin 
375 

Asn lie Asp Thr 
390 

Gly Leu Glu Asp 
405 



Gly Glu Thr Leu 
315 

Pro Arg Ala Leu 
330 

Gly lie His Gin 
345 

Val Ala Glu Ala 



Lys Phe Gly Gly 
380 

Tyr Leu Lys Asn 
395 

Gly Ala 
410 



Arg Val Arg Ala 
320 

Lys Thr lie Asp 
335 

Arg Ser Asp Val 
350 

Met Val Thr Leu 
365 

Asp Ser Leu Ser 



lie Glu Glu Arg 
400 



<210> 427 
<211> 1013 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (990) 
<223> FRXA01698 



<400> 427 

ggc aac act gag tgg gat aag tgg acc acc ate atg tec tct gac get 48 

Gly Asn Thr Glu Trp Asp Lys Trp Thr Thr lie Met Ser Ser Asp Ala 

15 10 15 



ttg gac atg gaa gac cca gat aac gtt gcg gcg atg tct teg ggt egg 96 
Leu Asp Met Glu Asp Pro Asp Asn Val Ala Ala Met Ser Ser Gly Arg 
20 25 30 



ggc gca aaa ctg act cgt ccg cgt cca ggc cac get gat tac gca ggc 144 
Gly Ala Lys Leu Thr Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly 
35 40 45 



atg etc aag tac gga ttc gat gat gee cgc aac gtg ctg gag cgt tct 192 
Met Leu Lys Tyr Gly Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser 
50 55 60 



tea gee cgt gag acg gca gca cgc gtg gca gca gca acc gtt gcg cgt 240 
Ser Ala Arg Glu Thr Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg 
65 70 75 80 



tec ttc ctg cgt gaa acc ttg ggc gtg gaa gtg ctt tec cac gta att 288 
Ser Phe Leu Arg Glu Thr Leu Gly Val Glu Val Leu Ser His Val lie 
85 90 95 



tec att ggt gcg tec gag cct tac act ggc gcg gag cca acc ttt gca 336 
Ser lie Gly Ala Ser Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala 
100 105 110 
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gat att caa gca ate gat gat tec cca gtt cgt gca ttc ggt aaa gac 3 84 

Asp lie Gin Ala lie Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp 

115 120 125 

get gaa gaa tec atg ate gcg gaa ate gag gee gca aag aaa gee ggc 43 2 

Ala Glu Glu Ser Met lie Ala Glu lie Glu Ala Ala Lys Lys Ala Gly 

130 135 140 

gat acc etc ggt ggc ate gtg gaa gtg att gtt gaa ggc ctg ccc ate 480 

Asp Thr Leu Gly Gly lie Val Glu Val lie Val Glu Gly Leu Pro lie 

145 150 155 160 

ggt ttg ggc tea cac att tct ggc gaa gat cgc etc gat gcg cag ate 52 8 

Gly Leu Gly Ser His lie Ser Gly Glu Asp Arg Leu Asp Ala Gin lie 
165 170 175 

gca get gca etc atg ggc att cag gec ate aag ggc gtg gaa ate ggt 576 

Ala Ala Ala Leu Met Gly lie Gin Ala lie Lys Gly Val Glu lie Gly 

180 185 190 

gac ggt ttc gaa gaa get cgt cga cgt ggc tec gaa gee cac gat gaa 624 

Asp Gly Phe Glu Glu Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu 

195 200 205 

gtg ttc ctg gat gac aac ggc gta tac cgc aac acc aac cgt gca ggt 672 

Val Phe Leu Asp Asp Asn Gly Val Tyr Arg Asn Thr Asn Arg Ala Gly 

210 215 220 

ggc etc gaa ggc ggc atg acc aac ggt gaa acc ctg cgc gtt cgt get 720 

Gly Leu Glu Gly Gly Met Thr Asn Gly Glu Thr Leu Arg Val Arg Ala 

225 230 235 240 

ggc atg aag cca att tct act gtg cct cgc gee ctg aaa acc att gat 768 

Gly Met Lys Pro lie Ser Thr Val Pro Arg Ala Leu Lys Thr lie Asp 
245 250 255 

atg gaa aac ggc aag gca gca acc gga ate cac cag cgt tec gac gtg 816 

Met Glu Asn Gly Lys Ala Ala Thr Gly lie His Gin Arg Ser Asp Val 

260 265 270 

tgc get gtt cca gec gee ggt gtc gtt gca gaa gca atg gtc acc ctg 864 

Cys Ala Val Pro Ala Ala Gly Val Val Ala Glu Ala Met Val Thr Leu 

275 280 285 

gtt etc gee cgc gca gtc ctg cag aaa ttc ggc ggt gac tec ctg age 912 

Val Leu Ala Arg Ala Val Leu Gin Lys Phe Gly Gly Asp Ser Leu Ser 

290 295 300 

gaa acc aag age aac att gac acc tac etc aaa aac att gag gaa cga 960 

Glu Thr Lys Ser Asn lie Asp Thr Tyr Leu Lys Asn lie Glu Glu Arg 

305 310 315 320 

atg aaa ttc gaa ggt tta gag gat gga gcg taatgaagtg aatgatcaaa 1010 
Met Lys Phe Glu Gly Leu Glu Asp Gly Ala 
325 330 

ttc 1013 



<210> 428 
<211> 330 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 428 

Gly Asn Thr Glu Trp Asp Lys Trp Thr Thr lie Met Ser Ser Asp Ala 
15 10 15 

Leu Asp Met Glu Asp Pro Asp Asn Val Ala Ala Met Ser Ser Gly Arg 
20 25 30 

Gly Ala Lys Leu Thr Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly 
35 40 45 

Met Leu Lys Tyr Gly Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser 
50 55 60 

Ser Ala Arg Glu Thr Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg 
65 70 75 80 

Ser Phe Leu Arg Glu Thr Leu Gly Val Glu Val Leu Ser His Val He 
85 90 95 

Ser He Gly Ala Ser Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala 
100 105 110 

Asp He Gin Ala lie Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp 
115 120 125 

Ala Glu Glu Ser Met He Ala Glu He Glu Ala Ala Lys Lys Ala Gly 
130 135 140 

Asp Thr Leu Gly Gly He Val Glu Val He Val Glu Gly Leu Pro He 
145 150 155 160 

Gly Leu Gly Ser His He Ser Gly Glu Asp Arg Leu Asp Ala Gin He 
165 170 175 

Ala Ala Ala Leu Met Gly He Gin Ala He Lys Gly Val Glu He Gly 
180 185 190 

Asp Gly Phe Glu Glu Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu 
195 200 205 

Val Phe Leu Asp Asp Asn Gly Val Tyr Arg Asn Thr Asn Arg Ala Gly 
210 215 220 

Gly Leu Glu Gly Gly Met Thr Asn Gly Glu Thr Leu Arg Val Arg Ala 
225 230 235 240 

Gly Met Lys Pro He Ser Thr Val Pro Arg Ala Leu Lys Thr He Asp 
245 250 255 

Met Glu Asn Gly Lys Ala Ala Thr Gly He His Gin Arg Ser Asp Val 
260 265 270 

Cys Ala Val Pro Ala Ala Gly Val Val Ala Glu Ala Met Val Thr Leu 
275 280 285 

Val Leu Ala Arg Ala Val Leu Gin Lys Phe Gly Gly Asp Ser Leu Ser 
290 295 300 
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Glu Thr Lys Ser Asn lie Asp Thr Tyr Leu Lys Asn lie Glu Glu Arg 
305 310 315 320 

Met Lys Phe Glu Gly Leu Glu Asp Gly Ala 
325 330 



<210> 429 
<211> 906 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (883) 

<223> RXA01095 

<400> 429 

gaaaccccag gtcaaagcta gggtgtggca ccctgatttc tttcgccatg tgtgttcggg 60 



ataaccttaa acacagcatt ggttggaagg aggttggggc atg gtt gca aca gag 

Met Val Ala Thr Glu 
1 5 



115 



aac cgc atg ttg atg gaa ate get gcg gaa ata teg get egg gaa gca 
Asn Arg Met Leu Met Glu lie Ala Ala Glu lie Ser Ala Arg Glu Ala 
10 15 20 



163 



acg ctt ggt ttt caa gaa gtc aaa act aaa tct cga tea gca ggt etc 
Thr Leu Gly Phe Gin Glu Val Lys Thr Lys Ser Arg Ser Ala Gly Leu 
25 30 35 



211 



acg gcg get ttc gat att get tea gtc ttt ttt teg tct gga tgt aat 
Thr Ala Ala Phe Asp lie Ala Ser Val Phe Phe Ser Ser Gly Cys Asn 
40 45 50 



259 



gtc gta gtc gee ttt gat cgt ttt gca tec aat tgg tct gat cat teg 
Val Val Val Ala Phe Asp Arg Phe Ala Ser Asn Trp Ser Asp His Ser 
55 60 65 



307 



gat cat gtg gac tac get gca cag gtt gcg ggt ttt ggc gca tea atg 
Asp His Val Asp Tyr Ala Ala Gin Val Ala Gly Phe Gly Ala Ser Met 
70 75 80 85 



355 



ctt gca tat acg gtg cgc agg gga cag ttt gat ace gca gta cgc gat 
Leu Ala Tyr Thr Val Arg Arg Gly Gin Phe Asp Thr Ala Val Arg Asp 
90 95 100 



403 



ate agg gac ate aaa tct gaa gta gac att ccc att ctg ctt cat gat 
lie Arg Asp lie Lys Ser Glu Val Asp lie Pro lie Leu Leu His Asp 
105 110 115 



451 



ccc ate ate gat ccg tat caa ate cac gaa gee cgc gtc atg ggc ate 
Pro lie lie Asp Pro Tyr Gin lie His Glu Ala Arg Val Met Gly lie 
120 125 130 



499 



gac get ctt caa ttc ccc gta tgg gcg atg gaa caa get cga ctg gaa 
Asp Ala Leu Gin Phe Pro Val Trp Ala Met Glu Gin Ala Arg Leu Glu 
135 140 145 



547 



tct ttg gtg gac cgc ace gaa tea ttg ggc atg aca gee ate gtg tct 



595 
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Ser Leu Val Asp Arg Thr Glu Ser Leu Gly Met Thr Ala lie Val Ser 

150 155 160 165 

gtg cga aac cac gaa gaa gcg cat cgt gca gtg gac gca gga gcg aca 643 

Val Arg Asn His Glu Glu Ala His Arg Ala Val Asp Ala Gly Ala Thr 

170 175 180 

gtg gta gca att gat att act ggt tat acc ggc tea etc act ttg cct 691 

Val Val Ala lie Asp lie Thr Gly Tyr Thr Gly Ser Leu Thr Leu Pro 
185 190 195 

gaa gcg ttt teg ggt ate acc caa ttc atg ccc aaa gag gta gee cgc 739 

Glu Ala Phe Ser Gly lie Thr Gin Phe Met Pro Lys Glu Val Ala Arg 

200 205 210 

att gtg etc gga ggt tgc age age cct aaa gaa etc atg egg ttt gca 787 

lie Val Leu Gly Gly Cys Ser Ser Pro Lys Glu Leu Met Arg Phe Ala 

215 220 225 

cga cat tct gca gac gee ate ttt gtt cca cat gca gac etc gee acc 83 5 

Arg His Ser Ala Asp Ala lie Phe Val Pro His Ala Asp Leu Ala Thr 

230 235 240 245 

aca aaa tct ctt gtg aca gca ggt atg cat cca gcg tgc cca teg cgt 883 

Thr Lys Ser Leu Val Thr Ala Gly Met His Pro Ala Cys Pro Ser Arg 

250 255 260 

tgaagaggtg ctctgtggtc age 906 



<210> 430 
<211> 261 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 430 

Met Val Ala Thr Glu Asn Arg Met Leu Met Glu lie Ala Ala Glu lie 
15 10 15 

Ser Ala Arg Glu Ala Thr Leu Gly Phe Gin Glu Val Lys Thr Lys Ser 
20 25 30 

Arg Ser Ala Gly Leu Thr Ala Ala Phe Asp lie Ala Ser Val Phe Phe 
35 40 45 

Ser Ser Gly Cys Asn Val Val Val Ala Phe Asp Arg Phe Ala Ser Asn 
50 55 60 

Trp Ser Asp His Ser Asp His Val Asp Tyr Ala Ala Gin Val Ala Gly 
65 70 75 80 

Phe Gly Ala Ser Met Leu Ala Tyr Thr Val Arg Arg Gly Gin Phe Asp 
85 90 95 

Thr Ala Val Arg Asp lie Arg Asp lie Lys Ser Glu Val Asp He Pro 
100 105 110 

He Leu Leu His Asp Pro He He Asp Pro Tyr Gin He His Glu Ala 
115 120 125 



Arg Val Met Gly He Asp Ala Leu Gin Phe Pro Val Trp Ala Met Glu 
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130 

Gin Ala Arg Leu 
145 

Thr Ala lie Val 



Asp Ala Gly Ala 
180 

Ser Leu Thr Leu 
195 

Lys Glu Val Ala 
210 

Leu Met Arg Phe 
225 

Ala Asp Leu Ala 



Ala Cys Pro Ser 
260 



135 

Glu Ser Leu Val 
150 

Ser Val Arg Asn 
165 

Thr Val Val Ala 



Pro Glu Ala Phe 
200 

Arg lie Val Leu 
215 

Ala Arg His Ser 
230 

Thr Thr Lys Ser 
245 

Arg 



140 

Asp Arg Thr Glu 
155 

His Glu Glu Ala 
170 

lie Asp lie Thr 
185 

Ser Gly lie Thr 



Gly Gly Cys Ser 
220 

Ala Asp Ala lie 
235 

Leu Val Thr Ala 
250 



Ser Leu Gly Met 
160 

His Arg Ala Val 
175 

Gly Tyr Thr Gly 
190 

Gin Phe Met Pro 
205 

Ser Pro Lys Glu 



Phe Val Pro His 
240 

Gly Met His Pro 
255 



<210> 431 
<211> 1545 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1522) 

<223> RXA00955 

<400> 431 

gatggtgcac aaaaggcgct ttccttgctt gccgacggca ccacccaggc atggttggcc 60 

aagcacgaag agatcgatta ctcagaaaag gagtcttcca atg act agt aat aat 115 

Met Thr Ser Asn Asn 
1 5 

ctg ccc aca gtg ttg gaa age ate gtc gag ggt cgt cgc gga cac ctg 163 
Leu Pro Thr Val Leu Glu Ser lie Val Glu Gly Arg Arg Gly His Leu 
10 * 15 20 

gag gaa att cgc get cgc ate get cac gtg gat gtg gat gcg ctt cca 211 
Glu Glu He Arg Ala Arg He Ala His Val Asp Val Asp Ala Leu Pro 
25 30 35 

aaa tec ace cgt tct ctg ttt gat tec etc aac cag ggt agg gga ggg 259 
Lys Ser Thr Arg Ser Leu Phe Asp Ser Leu Asn Gin Gly Arg Gly Gly 
40 45 50 

gcg cgt ttc ate atg gag tgc aag tec gca teg cct tct ttg gga atg 3 07 
Ala Arg Phe He Met Glu Cys Lys Ser Ala Ser Pro Ser Leu Gly Met 
55 60 65 



att cgt gag cac tac cag ccg ggt gaa ate get cgc gtg tac tct cgc 



355 
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Ile Arg Glu His Tyr Gin Pro Gly Glu lie Ala Arg Val Tyr Ser Arg 

70 75 80 85 

tac gcc age ggc att tec gtg ctg tgc gag ccg gat cgt ttt ggt ggc 403 

Tyr Ala Ser Gly lie Ser Val Leu Cys Glu Pro Asp Arg Phe Gly Gly 

90 95 100 

gat tac gat cac etc get ace gtt gcc get acc tct cat ctt ccg gtg 451 

Asp Tyr Asp His Leu Ala Thr Val Ala Ala Thr Ser His Leu Pro Val 

105 110 115 

ctg tgc aaa gac ttc ate att gat cct gtc cag gta cac gcg gcg cgt 49 9 

Leu Cys Lys Asp Phe lie lie Asp Pro Val Gin Val His Ala Ala Arg 
120 125 130 

tac ttt ggt get gat gcc ate ctg etc atg etc tct gtg ctt gat gat 547 

Tyr Phe Gly Ala Asp Ala lie Leu Leu Met Leu Ser Val Leu Asp Asp 
135 140 145 

gaa gag tac gca gca etc get gcc gag get gcg cgt ttt gat ctg gat 595 

Glu Glu Tyr Ala Ala Leu Ala Ala Glu Ala Ala Arg Phe Asp Leu Asp 

150 155 160 165 

ate etc acc gag gtt att gat gag gag gaa gtc gcc cgc gcc ate aag 643 

lie Leu Thr Glu Val lie Asp Glu Glu Glu Val Ala Arg Ala lie Lys 

170 175 180 

ctg ggt gcg aag ate ttt ggc gtc aac cac cgc aac ctg cat gat ctg 691 

Leu Gly Ala Lys lie Phe Gly Val Asn His Arg Asn Leu His Asp Leu 

185 190 195 

tec att gat ttg gat cgt tea cgt cgc ctg tec aag etc att cca gca 73 9 

Ser lie Asp Leu Asp Arg Ser Arg Arg Leu Ser Lys Leu lie Pro Ala 
200 205 210 

gat gcc gtg etc gtg tct gag tct ggc gtg cgc gat acc gaa acc gtc 787 

Asp Ala Val Leu Val Ser Glu Ser Gly Val Arg Asp Thr Glu Thr Val 
215 220 225 

cgc cag eta ggt ggg cac tec aat gca ttc etc gtt ggc tec cag ctg 83 5 

Arg Gin Leu Gly Gly His Ser Asn Ala Phe Leu Val Gly Ser Gin Leu 

230 235 240 245 

acc age cag gaa aac gtc gat ctg gca gcc cgc gaa tta gtc tac ggc 883 

Thr Ser Gin Glu Asn Val Asp Leu Ala Ala Arg Glu Leu Val Tyr Gly 

250 255 260 

ccc aac aaa gtc tgc gga etc acc tea cca agt gca gca caa acc get 931 

Pro Asn Lys Val Cys Gly Leu Thr Ser Pro Ser Ala Ala Gin Thr Ala 

265 270 275 

cgc gca gcg ggt gcg gtc tac ggc ggg etc ate ttc gaa gag gca teg 979 

Arg Ala Ala Gly Ala Val Tyr Gly Gly Leu lie Phe Glu Glu Ala Ser 
280 285 290 

cca cgc aat gtt tea cgt gaa aca ttg caa aaa ate ate gcc gca gag 1027 

Pro Arg Asn Val Ser Arg Glu Thr Leu Gin Lys lie lie Ala Ala Glu 
295 300 305 



ccc aac ctg cgc tac gtc gcg gtc age cgt cgc acc tec ggg tac aag 
Pro Asn Leu Arg Tyr Val Ala Val Ser Arg Arg Thr Ser Gly Tyr Lys 



1075 
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310 315 320 325 

gat ttg ctt gtc gac ggc ate ttc gec gta caa ate cac gec cca ctg 1123 

Asp Leu Leu Val Asp Gly lie Phe Ala Val Gin lie His Ala Pro Leu 
330 335 340 * 

cag gac age gtc gaa gca gaa aag gca ttg ate gec gee gtt cgt gaa 1171 

Gin Asp Ser Val Glu Ala Glu Lys Ala Leu lie Ala Ala Val Arg Glu 

345 350 355 

gag gtt gga ccg cag gtc cag gtc tgg cgc gcg ate teg atg tec age 1219 

Glu Val Gly Pro Gin Val Gin Val Trp Arg Ala lie Ser Met Ser Ser 
360 365 370 

ccc ttg ggg get gaa gtg gca get gcg gtg gag ggt gac gtc gat aag 12 67 

Pro Leu Gly Ala Glu Val Ala Ala Ala Val Glu Gly Asp Val Asp Lys 
375 380 385 

eta att ctt gat gee cat gaa ggt ggc age ggg gaa gta ttc gac tgg 1315 

Leu lie Leu Asp Ala His Glu Gly Gly Ser Gly Glu Val Phe Asp Trp 
390 395 400 405 

get acg gtg ccg gee get gtg aag gca aag tct ttg etc gcg gga ggc 13 63 

Ala Thr Val Pro Ala Ala Val Lys Ala Lys Ser Leu Leu Ala Gly Gly 
410 415 420 

ate tct ccg gac aac get gcg cag gca etc get gtg ggc tgc gca ggt 1411 

lie Ser Pro Asp Asn Ala Ala Gin Ala Leu Ala Val Gly Cys Ala Gly 

425 430 435 

ttg gac ate aac tct ggc gtg gaa tac ccc gec ggt gca ggc acg tgg 1459 

Leu Asp lie Asn Ser Gly Val Glu Tyr Pro Ala Gly Ala Gly Thr Trp 
440 445 450 

get ggg gcg aaa gac gee ggc gcg ctg ctg aaa att tta gcg ace ate 1507 

Ala Gly Ala Lys Asp Ala Gly Ala Leu Leu Lys lie Leu Ala Thr lie 
455 460 465 

tec aca ttc cat tac taaaggttta aataggatca tga 1545 

Ser Thr Phe His Tyr 

470 



<210> 432 
<211> 474 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 432 

Met Thr Ser Asn Asn Leu Pro Thr Val Leu Glu Ser lie Val Glu Gly 
15 10 15 

Arg Arg Gly His Leu Glu Glu lie Arg Ala Arg lie Ala His Val Asp 
20 25 30 

Val Asp Ala Leu Pro Lys Ser Thr Arg Ser Leu Phe Asp Ser Leu Asn 
35 40 45 



Gin Gly Arg Gly Gly Ala Arg Phe lie Met Glu Cys Lys Ser Ala Ser 
50 55 60 
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Pro Ser Leu Gly 
65 

Arg Val Tyr Ser 



Asp Arg Phe Gly 
100 

Ser His Leu Pro 
115 

Val His Ala Ala 
130 

Ser Val Leu Asp 
145 

Arg Phe Asp Leu 



Ala Arg Ala lie 
180 

Asn Leu His Asp 
195 

Lys Leu lie Pro 
210 

Asp Thr Glu Thr 
225 

Val Gly Ser Gin 



Glu Leu Val Tyr 
260 

Ala Ala Gin Thr 
275 

Phe Glu Glu Ala 
290 

lie lie Ala Ala 
305 

Thr Ser Gly Tyr 



lie His Ala Pro 
340 

Ala Ala Val Arg 
355 

lie Ser Met Ser 
370 



Met lie Arg Glu 
70 

Arg Tyr Ala Ser 
85 

Gly Asp Tyr Asp 



Val Leu Cys Lys 
120 

Arg Tyr Phe Gly 
135 

Asp Glu Glu Tyr 
150 

Asp lie Leu Thr 
165 

Lys Leu Gly Ala 



Leu Ser lie Asp 
200 

Ala Asp Ala Val 
215 

Val Arg Gin Leu 
230 

Leu Thr Ser Gin 
245 

Gly Pro Asn Lys 



Ala Arg Ala Ala 
280 

Ser Pro Arg Asn 
295 

Glu Pro Asn Leu 
310 

Lys Asp Leu Leu 
325 

Leu Gin Asp Ser 



Glu Glu Val Gly 
360 

Ser Pro Leu Gly 
375 



His Tyr Gin Pro 
75 

Gly lie Ser Val 
90 

His Leu Ala Thr 
105 

Asp Phe lie lie 



Ala Asp Ala lie 
140 

Ala Ala Leu Ala 
155 

Glu Val lie Asp 
170 

Lys lie Phe Gly 
185 

Leu Asp Arg Ser 



Leu Val Ser Glu 
220 

Gly Gly His Ser 
235 

Glu Asn Val Asp 
250 

Val Cys Gly Leu 
265 

Gly Ala Val Tyr 



Val Ser Arg Glu 
300 

Arg Tyr Val Ala 
315 

Val Asp Gly He 
330 

Val Glu Ala Glu 
345 

Pro Gin Val Gin 



Ala Glu Val Ala 
380 



Gly Glu He Ala 
80 

Leu Cys Glu Pro 
95 

Val Ala Ala Thr 
110 

Asp Pro Val Gin 
125 

Leu Leu Met Leu 



Ala Glu Ala Ala 
160 

Glu Glu Glu Val 
175 

Val Asn His Arg 
190 

Arg Arg Leu Ser 
205 

Ser Gly Val Arg 



Asn Ala Phe Leu 
240 

Leu Ala Ala Arg 
255 

Thr Ser Pro Ser 
270 

Gly Gly Leu He 
285 

Thr Leu Gin Lys 



Val Ser Arg Arg 
320 

Phe Ala Val Gin 
335 

Lys Ala Leu He 
350 

Val Trp Arg Ala 
365 

Ala Ala Val Glu 



Gly Asp Val Asp Lys Leu He Leu Asp Ala His Glu Gly Gly Ser Gly 
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385 390 395 400 

Glu Val Phe Asp Trp Ala Thr Val Pro Ala Ala Val Lys Ala Lys Ser 
405 410 415 

Leu Leu Ala Gly Gly lie Ser Pro Asp Asn Ala Ala Gin Ala Leu Ala 
420 425 430 

Val Gly Cys Ala Gly Leu Asp He Asn Ser Gly Val Glu Tyr Pro Ala 
435 440 445 

Gly Ala Gly Thr Trp Ala Gly Ala Lys Asp Ala Gly Ala Leu Leu Lys 
450 455 460 

He Leu Ala Thr He Ser Thr Phe His Tyr 
465 470 



<210> 433 
<211> 494 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (471) 

<223> RXA02814 

<400> 433 

gcc aaa aac eta gaa gaa cac tec tac gtg gtc aac cac ctg cgc acc 48 

Ala Lys Asn Leu Glu Glu His Ser Tyr Val Val Asn His Leu Arg Thr 
15 10 15 

ate ctg gaa cca ctg tgc tea caa ttc gac gcc cca aca gtt cct gaa 96 
He Leu Glu Pro Leu Cys Ser Gin Phe Asp Ala Pro Thr Val Pro Glu 
20 25 - 30 

ctg acc aaa acc aac gaa atg tgg cac etc gca aca ccc ate gtt ggc 144 
Leu Thr Lys Thr Asn Glu Met Trp His Leu Ala Thr Pro He Val Gly 
35 40 45 

acc etc aag tac cca cac ate acc gca eta gaa eta gcc ata cga aca 192 
Thr Leu Lys Tyr Pro His He Thr Ala Leu Glu Leu Ala He Arg Thr 
50 55 60 

cac ccc acc ccc gcg ate tgt ggc acc ccc acc gac gcc gcc gaa gcc 240 
His Pro Thr Pro Ala He Cys Gly Thr Pro Thr Asp Ala Ala Glu Ala 
65 70 75 80 

etc ate ate gaa gcg gaa tec ccc cga aac ttc tac gcc gga gca gcc 288 
Leu He He Glu Ala Glu Ser Pro Arg Asn Phe Tyr Ala Gly Ala Ala 
85 90 95 

ggc tgg tgt gac tec acc gga gac ggc gaa tac atg gta gcc ate cgc 33 6 
Gly Trp Cys Asp Ser Thr Gly Asp Gly Glu Tyr Met Val Ala He Arg 
100 105 110 



tgc gcc gaa gta tec gaa gac gga acc tgg gcc aga gca tgg gca ggc 
Cys Ala Glu Val Ser Glu Asp Gly Thr Trp Ala Arg Ala Trp Ala Gly 
115 120 125 



384 
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gga ggc ate gtc gec gaa tea gac gee caa gaa gag ttt gat gaa ace 43 2 
Gly Gly lie Val Ala Glu Ser Asp Ala Gin Glu Glu Phe Asp Glu Thr 
130 135 140 

ace gcg aag etc caa ace ate atg cgc teg ctt ggt ttg tgagatgtgg 481 
Thr Ala Lys Leu Gin Thr lie Met Arg Ser Leu Gly Leu 
145 150 155 

tcttaaaaca ccg 494 



<210> 434 
<211> 157 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 434 

Ala Lys Asn Leu Glu Glu His Ser Tyr Val Val Asn His Leu Arg Thr 
15 10 15 

lie Leu Glu Pro Leu Cys Ser Gin Phe Asp Ala Pro Thr Val Pro Glu 
20 25 30 

Leu Thr Lys Thr Asn Glu Met Trp His Leu Ala Thr Pro lie Val Gly 
35 40 45 

Thr Leu Lys Tyr Pro His lie Thr Ala Leu Glu Leu Ala lie Arg Thr 
50 55 60 

His Pro Thr Pro Ala lie Cys Gly Thr Pro Thr Asp Ala Ala Glu Ala 
65 70 75 80 

Leu lie lie Glu Ala Glu Ser Pro Arg Asn Phe Tyr Ala Gly Ala Ala 
85 90 95 

Gly Trp Cys Asp Ser Thr Gly Asp Gly Glu Tyr Met Val Ala lie Arg 
100 105 110 

Cys Ala Glu Val Ser Glu Asp Gly Thr Trp Ala Arg Ala Trp Ala Gly 
115 120 125 

Gly Gly lie Val Ala Glu Ser Asp Ala Gin Glu Glu Phe Asp Glu Thr 
130 135 140 

Thr Ala Lys Leu Gin Thr lie Met Arg Ser Leu Gly Leu 
145 150 155 



<210> 435 
<211> 803 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (780) 

<223> RXA00229 

<400> 435 

gag gcg aaa ggc etc gcg cag gga cgt gcg acg gtg tac agg cgc ate 48 
Glu Ala Lys Gly Leu Ala Gin Gly Arg Ala Thr Val Tyr Arg Arg lie 
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15 10 15 

gac acg ctt ggg teg cgt get tec ggg caa gat tta aat acg ctt etc 96 

Asp Thr Leu Gly Ser Arg Ala Ser Gly Gin Asp Leu Asn Thr Leu Leu 

20 25 30 

gac gec gec etc tac ctt ggc ttc age ggc ctg aac ate act cac ccg 144 

Asp Ala Ala Leu Tyr Leu Gly Phe Ser Gly Leu Asn lie Thr His Pro 

35 40 45 

tac aag caa gca gta tta ccc ctg ctt ggc gaa gtc tec gaa caa gec 192 

Tyr Lys Gin Ala Val Leu Pro Leu Leu Gly Glu Val Ser Glu Gin Ala 

50 55 60 

ace caa etc ggc gca gtg aat act gtc gtt atg gac gee ace ggc cac 240 

Thr Gin Leu Gly Ala Val Asn Thr Val Val Met Asp Ala Thr Gly His 

65 70 75 80 

ace acc ggc cac aac ace gac gtc tec gga ttt ggc cgc gga atg gaa 288 

Thr Thr Gly His Asn Thr Asp Val Ser Gly Phe Gly Arg Gly Met Glu 

85 90 95 

gaa ggc etc ccc aac gec aag etc gat tec gtc gtg cag gtc ggc gec 33 6 

Glu Gly Leu Pro Asn Ala Lys Leu Asp Ser Val Val Gin Val Gly Ala 

100 105 110 

ggc ggc gta gaa aac gca gtg gca tac gee ctg gtc acc cac ggt gtg 384 

Gly Gly Val Glu Asn Ala Val Ala Tyr Ala Leu Val Thr His Gly Val 

115 120 125 

cag aaa ctt cag gtc get gac etc gac act tec cgc gcg cag gca ctg 432 

Gin Lys Leu Gin Val Ala Asp Leu Asp Thr Ser Arg Ala Gin Ala Leu 

130 135 140 

gca gat gtc ate aac aac gca gtc ggc cgt gaa gec gtc gtg gga gta 480 

Ala Asp Val lie Asn Asn Ala Val Gly Arg Glu Ala Val Val Gly Val 

145 150 155 160 

gac gec cgc ggc ate gaa gac gtc ate gee gec gec gac gga gta gtc 52 8 

Asp Ala Arg Gly lie Glu Asp Val lie Ala Ala Ala Asp Gly Val Val 

165 170 175 

aac gca acc ccc atg gga atg cca gca cac ccc ggc acc gee ttt gat 57 6 

Asn Ala Thr Pro Met Gly Met Pro Ala His Pro Gly Thr Ala Phe Asp 

180 185 190 

gtc age tgc etc acc aag gat cac tgg gtt ggc gac gtc gtg tac atg 62 4 

Val Ser Cys Leu Thr Lys Asp His Trp Val Gly Asp Val Val Tyr Met 

195 200 205 

ccc ate gaa act gaa ctt etc aaa gee gee cgt gee etc ggc tgc gaa 672 

Pro lie Glu Thr Glu Leu Leu Lys Ala Ala Arg Ala Leu Gly Cys Glu 

210 215 220 

acc etc gac gga acc cgc atg gca ate cac caa gec gtc gat gee ttc 720 

Thr Leu Asp Gly Thr Arg Met Ala lie His Gin Ala Val Asp Ala Phe 

225 230 235 240 

cga ctg ttc acc ggc etc gaa ccc gac gtc tec cgc atg egg gaa act 768 

Arg Leu Phe Thr Gly Leu Glu Pro Asp Val Ser Arg Met Arg Glu Thr 

245 250 255 
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ttc ctg tec etc taaaagagtc agtaaaacct cga 803 
Phe Leu Ser Leu 
260 



<210> 436 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 436 

Glu Ala Lys Gly Leu Ala Gin Gly Arg Ala Thr Val Tyr Arg Arg lie 
15 10 15 

Asp Thr Leu Gly Ser Arg Ala Ser Gly Gin Asp Leu Asn Thr Leu Leu 
20 25 30 

Asp Ala Ala Leu Tyr Leu Gly Phe Ser Gly Leu Asn lie Thr His Pro 
35 40 45 

Tyr Lys Gin Ala Val Leu Pro Leu Leu Gly Glu Val Ser Glu Gin Ala 
50 55 60 

Thr Gin Leu Gly Ala Val Asn Thr Val Val Met Asp Ala Thr Gly His 
65 70 75 80 

Thr Thr Gly His Asn Thr Asp Val Ser Gly Phe Gly Arg Gly Met Glu 
85 90 95 

Glu Gly Leu Pro Asn Ala Lys Leu Asp Ser Val Val Gin Val Gly Ala 
100 105 110 

Gly Gly Val Glu Asn Ala Val Ala Tyr Ala Leu Val Thr His Gly Val 
115 120 125 

Gin Lys Leu Gin Val Ala Asp Leu Asp Thr Ser Arg Ala Gin Ala Leu 
130 135 140 

Ala Asp Val lie Asn Asn Ala Val Gly Arg Glu Ala Val Val Gly Val 
145 150 155 160 

Asp Ala Arg Gly lie Glu Asp Val lie Ala Ala Ala Asp Gly Val Val 
165 170 175 

Asn Ala Thr Pro Met Gly Met Pro Ala His Pro Gly Thr Ala Phe Asp 
180 185 190 

Val Ser Cys Leu Thr Lys Asp His Trp Val Gly Asp Val Val Tyr Met 
195 200 205 

Pro lie Glu Thr Glu Leu Leu Lys Ala Ala Arg Ala Leu Gly Cys Glu 
210 215 220 

Thr Leu Asp Gly Thr Arg Met Ala lie His Gin Ala Val Asp Ala Phe 
225 230 235 240 

Arg Leu Phe Thr Gly Leu Glu Pro Asp Val Ser Arg Met Arg Glu Thr 
245 250 255 



Phe Leu Ser Leu 
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260 



<210> 437 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXA02093 

<400> 437 

ggcaggaatt tcccgaaaac ttccaccaat aatcaagcca tatcccacac aatcaggcat 60 

ttgctcttcc tttgctccgc atgagtataa aatcactgtc atg gtc aac tac gtc 115 

Met Val Asn Tyr Val 
1 5 

gac agg gaa aca acc ctg tgc ate tct etc get get cgt cca tec aac 163 
Asp Arg Glu Thr Thr Leu Cys lie Ser Leu Ala Ala Arg Pro Ser Asn 
10 15 20 

cat ggt gtt cgt ttc cac aac tgg ctt tac get gaa ctt gga ttg aac 211 
His Gly Val Arg Phe His Asn Trp Leu Tyr Ala Glu Leu Gly Leu Asn 
25 30 35 

tac ctg tac aag get gtt gee cca gca gat ate acc get gca gtc gca 259 
Tyr Leu Tyr Lys Ala Val Ala Pro Ala Asp lie Thr Ala Ala Val Ala 
40 45 50 

ggt ate cgt ggt ctg aac att cgc ggc gca ggt gtc tec atg cca tac 307 
Gly lie Arg Gly Leu Asn lie Arg Gly Ala Gly Val Ser Met Pro Tyr 
55 60 65 

aag age gat gtc ate cca etc ate gat gag ttg cat cct tec gca gag 355 
Lys Ser Asp Val lie Pro Leu lie Asp Glu Leu His Pro Ser Ala Glu 
70 75 80 85 

cgc ata cgt tct gtt aac acc ate gtc aac aat gac gga cac ctt gtc 403 
Arg lie Arg Ser Val Asn Thr lie Val Asn Asn Asp Gly His Leu Val 
90 95 100 

gga tac aac acc gac tac act gcg gtg tac cac etc ctt gaa gaa cac 451 
Gly Tyr Asn Thr Asp Tyr Thr Ala Val Tyr His Leu Leu Glu Glu His 
105 110 115 

cgc gtg aac ccc aat gca cga gta get ate aag gga tec ggc ggc atg 499 
Arg Val Asn Pro Asn Ala Arg Val Ala lie Lys Gly Ser Gly Gly Met 
120 125 130 

gec aat get gtt gtt gca get ctt get gag tat ggt ctg agt ggc acc 547 
Ala Asn Ala Val Val Ala Ala Leu Ala Glu Tyr Gly Leu Ser Gly Thr 
135 140 145 

gtc gtt gee cgc aac cac acc acc ggt tct gcg eta get tec cgt tac 595 
Val Val Ala Arg Asn His Thr Thr Gly Ser Ala Leu Ala Ser Arg Tyr 
150 155 160 165 



ggt tgg gaa tac tec gca act gtt ccg gaa gac gca aaa att ttg gtt 



643 
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Gly Trp Glu Tyr Ser Ala Thr Val Pro Glu Asp Ala Lys lie Leu Val 
170 175 180 

aat gta acc cca atg gga atg aat gga cct gac caa gac gtt gta tct 691 

Asn Val Thr Pro Met Gly Met Asn Gly Pro Asp Gin Asp Val Val Ser 

185 190 195 

ttt ggt gag gat gaa gta gac cga gcc gac gta ate ttt gac tgc gta 73 9 

Phe Gly Glu Asp Glu Val Asp Arg Ala Asp Val lie Phe Asp Cys Val 
200 205 210 

gca ttc ccc gtc gag acc cca ctg att aag ttg gcc aag gaa aag ggt 7 87 

Ala Phe Pro Val Glu Thr Pro Leu lie Lys Leu Ala Lys Glu Lys Gly 
215 220 225 

aag caa acc ate gac ggc gga gaa gtt gcc get ctt cag gca gca gag 83 5 

Lys Gin Thr lie Asp Gly Gly Glu Val Ala Ala Leu Gin Ala Ala Glu 
230 235 240 245 

cag ttc cac etc tac acc gga gtt ctt cca acc aac gac cag ate att 883 

Gin Phe His Leu Tyr Thr Gly Val Leu Pro Thr Asn Asp Gin lie lie 
250 255 260 

get gcg gag gag ttc tec aag taaatttctc tcccctattt tta 927 
Ala Ala Glu Glu Phe Ser Lys 
265 



<210> 438 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 438 

Met Val Asn Tyr Val Asp Arg Glu Thr Thr Leu Cys lie Ser Leu Ala 
15 10 15 

Ala Arg Pro Ser Asn His Gly Val Arg Phe His Asn Trp Leu Tyr Ala 
20 25 30 

Glu Leu Gly Leu Asn Tyr Leu Tyr Lys Ala Val Ala Pro Ala Asp lie 
35 40 45 

Thr Ala Ala Val Ala Gly lie Arg Gly Leu Asn lie Arg Gly Ala Gly 
50 55 60 

Val Ser Met Pro Tyr Lys Ser Asp Val lie Pro Leu lie Asp Glu Leu 
65 70 75 80 

His Pro Ser Ala Glu Arg lie Arg Ser Val Asn Thr lie Val Asn Asn 
85 90 95 

Asp Gly His Leu Val Gly Tyr Asn Thr Asp Tyr Thr Ala Val Tyr His 
100 105 110 

Leu Leu Glu Glu His Arg Val Asn Pro Asn Ala Arg Val Ala lie Lys 
115 120 125 



Gly Ser Gly Gly Met Ala Asn Ala Val Val Ala Ala Leu Ala Glu Tyr 
130 135 140 
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Gly Leu Ser Gly Thr Val Val Ala Arg Asn His Thr Thr Gly Ser Ala 
145 150 155 160 

Leu Ala Ser Arg Tyr Gly Trp Glu Tyr Ser Ala Thr Val Pro Glu Asp 

165 170 175 1 

i 

Ala Lys lie Leu Val Asn Val Thr Pro Met Gly Met Asn Gly Pro Asp J 
180 185 190 I 

Ml 

f 

Gin Asp Val Val Ser Phe Gly Glu Asp Glu Val Asp Arg Ala Asp Val f 

195 200 205 I 

-% 

lie Phe Asp Cys Val Ala Phe Pro Val Glu Thr Pro Leu lie Lys Leu 
210 215 220 

Ala Lys Glu Lys Gly Lys Gin Thr lie Asp Gly Gly Glu Val Ala Ala 
225 230 235 240 

Leu Gin Ala Ala Glu Gin Phe His Leu Tyr Thr Gly Val Leu Pro Thr 
245 250 255 

Asn Asp Gin lie lie Ala Ala Glu Glu Phe Ser Lys 
260 265 



<210> 439 
<211> 951 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (928) 

<223> RXA02791 

<400> 439 

accgtgttca acgacacctt cgaagagcac gaagccgaca ttgagcaagc tttgaacagt 60 

ggcgttctag acagcaaccg ataaggatca gcgaataaaa ttg ggt tct cac ate 115 

Leu Gly Ser His lie 

1 5 

act cac egg gcg gec gta etc ggc tea ccc ate gag cat tec aaa tec 163 

Thr His Arg Ala Ala Val Leu Gly Ser Pro lie Glu His Ser Lys Ser 

10 15 20 

cca gtc etc cac aac acc ggc tat aaa gee etc gga ctg gac caa tgg 211 
Pro Val Leu His Asn Thr Gly Tyr Lys Ala Leu Gly Leu Asp Gin Trp 
25 30 35 

gaa tac gac cgc ttt gag tgc acc ggc gac atg etc ccc ggc ate gtc 259 
Glu Tyr Asp Arg Phe Glu Cys Thr Gly Asp Met Leu Pro Gly lie Val 
40 45 50 

tec ggc get gat gaa acc tac tgc gga ttc tec gtc acc atg ccg tct 3 07 
Ser Gly Ala Asp Glu Thr Tyr Cys Gly Phe Ser Val Thr Met Pro Ser 
55 60 65 



aaa ttc gca get ctt gaa ttc gee gac gaa gta acc gaa cgc gec tgc 
Lys Phe Ala Ala Leu Glu Phe Ala Asp Glu Val Thr Glu Arg Ala Cys 
70 75 80 85 



355 
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gcc ate ggc tec gca aac ace ttg ctg cgc acg gee ace gga tgg cgc 403 

Ala lie Gly Ser Ala Asn Thr Leu Leu Arg Thr Ala Thr Gly Trp Arg 
90 95 100 

gee gac aac acc gac gtc gac ggc ate agg gga get etc ggt gaa etc 451 

Ala Asp Asn Thr Asp Val Asp Gly lie Arg Gly Ala Leu Gly Glu Leu 

105 110 115 

etc ggc ggc gca tea ctg gec ggc aaa cac gee ate gtc ate ggc tec 499 

Leu Gly Gly Ala Ser Leu Ala Gly Lys His Ala lie Val lie Gly Ser 
120 125 130 

ggc ggc acc gca cgc ccc gee ate tgg gca etc ate gaa gec ggg gtc 547 

Gly Gly Thr Ala Arg Pro Ala lie Trp Ala Leu lie Glu Ala Gly Val 
135 140 145 

gee egg ate acg gtg etc aac cgc tec gat cgc acc gee gaa ctg caa 595 

Ala Arg lie Thr Val Leu Asn Arg Ser Asp Arg Thr Ala Glu Leu Gin 
150 155 160 165 

acg ctt ttc gac gaa acc ccc acc acc ttg gee tac gec ccg etc gag 643 

Thr Leu Phe Asp Glu Thr Pro Thr Thr Leu Ala Tyr Ala Pro Leu Glu 
170 175 180 

cat etc cac ate gaa gec gac gtc gta gtc tct aca gtg ccc tec gca 691 

His Leu His lie Glu Ala Asp Val Val Val Ser Thr Val Pro Ser Ala 

185 190 195 

gca ate gca ggc etc gaa gac acc ctt gcg ate gee cca gtc etc gac 739 

Ala lie Ala Gly Leu Glu Asp Thr Leu Ala lie Ala Pro Val Leu Asp 
200 205 210 

gtc ate tac gac ccc tgg cca aca cca etc gta gaa gtc aca cga gee 787 

Val lie Tyr Asp Pro Trp Pro Thr Pro Leu Val Glu Val Thr Arg Ala 
215 220 225 

aaa ggc etc aaa get gtc gga ggc cac gtc atg ctg gca cac cag tec 83 5 

Lys Gly Leu Lys Ala Val Gly Gly His Val Met Leu Ala His Gin Ser 
230 235 240 245 

tac gga cag ttt gaa caa ttc acc gga atg gat gca ccc cgc gat gee 883 

Tyr Gly Gin Phe Glu Gin Phe Thr Gly Met Asp Ala Pro Arg Asp Ala 
250 255 260 

atg cgt gag get ttg gaa gag tct tta ggc ate tea gaa gaa cac 928 

Met Arg Glu Ala Leu Glu Glu Ser Leu Gly lie Ser Glu Glu His 

265 270 275 

taagtccccg ccacctcctc aac 951 



<210> 440 
<211> 276' 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 440 

Leu Gly Ser His lie Thr His Arg Ala Ala Val Leu Gly Ser Pro lie 
15 10 15 
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Glu His Ser Lys Ser Pro Val Leu His Asn Thr Gly Tyr Lys Ala Leu 
20 25 30 

Gly Leu Asp Gin Trp Glu Tyr Asp Arg Phe Glu Cys Thr Gly Asp Met 
35 40 45 

Leu Pro Gly lie Val Ser Gly Ala Asp Glu Thr Tyr Cys Gly Phe Ser 
50 55 60 

Val Thr Met Pro Ser Lys Phe Ala Ala Leu Glu Phe Ala Asp Glu Val 
65 70 75 80 

Thr Glu Arg Ala Cys Ala lie Gly Ser Ala Asn Thr Leu Leu Arg Thr 
85 90 95 

Ala Thr Gly Trp Arg Ala Asp Asn Thr Asp Val Asp Gly lie Arg Gly 
100 105 110 

Ala Leu Gly Glu Leu Leu Gly Gly Ala Ser Leu Ala Gly Lys His Ala 
115 120 125 

. lie Val lie Gly Ser Gly Gly Thr Ala Arg Pro Ala He Trp Ala Leu 
130 135 140 

He Glu Ala Gly Val Ala Arg lie Thr Val Leu Asn Arg Ser Asp Arg 
145 150 155 160 

Thr Ala Glu Leu Gin Thr Leu Phe Asp Glu Thr Pro Thr Thr Leu Ala 
165 170 175 

Tyr Ala Pro Leu Glu His Leu His lie Glu Ala Asp Val Val Val Ser 
180 185 190 

Thr Val Pro Ser Ala Ala He Ala Gly Leu Glu Asp Thr Leu Ala He 
195 200 205 

Ala Pro Val Leu Asp Val He Tyr Asp Pro Trp Pro Thr Pro Leu Val 
210 215 220 

Glu Val Thr Arg Ala Lys Gly Leu Lys Ala Val Gly Gly His Val Met 
225 230 235 240 

Leu Ala His Gin Ser Tyr Gly Gin Phe Glu Gin Phe Thr Gly Met Asp 
245 250 255 

Ala Pro Arg Asp Ala Met Arg Glu Ala Leu Glu Glu Ser Leu Gly He 
260 265 270 

Ser Glu Glu His 
275 



<210> 441 
<211> 693 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (670) 

<223> RXA01699 
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<400> 441 

ctgcagaaat tcggcggtga ctccctgagc gaaaccaaga gcaacattga cacctacctc 60 

aaaaacattg aggaacgaat gaaattcgaa ggtttagagg atg gag cgt aat gaa 115 

Met Glu Arg Asn Glu 

1 5 

gtg aat gat caa att cac tta gat cat caa tea gat gac acc tct gaa 163 

Val Asn Asp Gin lie His Leu Asp His Gin Ser Asp Asp Thr Ser Glu 
10 15 20 

tgc tec tgc ccg ate gtg gtt ctt gtg ggt ttg cca gga get gga aaa 211 

Cys Ser Cys Pro lie Val Val Leu Val Gly Leu Pro Gly Ala Gly Lys 
25 30 35 

tec acc att gga cgt cga tta gcg cgc gee tta aac act gaa etc gtc 2 59 

Ser Thr lie Gly Arg Arg Leu Ala Arg Ala Leu Asn Thr Glu Leu Val 
40 45 50 

gac tec gac gaa ctg att gag cgc gee acc gga aaa gee tgt ggc gee 3 07 

Asp Ser Asp Glu Leu lie Glu Arg Ala Thr Gly Lys Ala Cys Gly Ala 
55 60 65 

gtg ttc age gag etc ggc gag cca gee ttc cgc gag etc gag gee ate 3 55 

Val Phe Ser Glu Leu Gly Glu Pro Ala Phe Arg Glu Leu Glu Ala lie 

70 75 80 85 

cac gtg gee gaa gca ctg aaa tec tec gga gtg gtg age ttg gga ggc 403 

His Val Ala Glu Ala Leu Lys Ser Ser Gly Val Val Ser Leu Gly Gly 

90 95 100 

gga tct gtg ctg aca gaa tec acc cgt gaa ctg etc aaa ggc cag gac 451 

Gly Ser Val Leu Thr Glu Ser Thr Arg Glu Leu Leu Lys Gly Gin Asp 
105 110 115 

gtg gtc tgg ate gac gtg cca gta gaa gaa ggc ate agg cgc acc gca 499 

Val Val Trp lie Asp Val Pro Val Glu Glu Gly lie Arg Arg Thr Ala 
120 125 130 

aac gag cgt tec cgc ccc gtg ctg caa gee gee gac ccc gec gag cac 547 

Asn Glu Arg Ser Arg Pro Val Leu Gin Ala Ala Asp Pro Ala Glu His 
135 140 145 

tac cgc aac ctg gtg aaa gtg cgc acc ccg ttg tac gaa gag gtg gca 595 

Tyr Arg Asn Leu Val Lys Val Arg Thr Pro Leu Tyr Glu Glu Val Ala 

150 155 160 165 

acc tac cga ctt cgc acc aac aac cgc age ccc cag caa gtg gtg gca 643 

Thr Tyr Arg Leu Arg Thr Asn Asn Arg Ser Pro Gin Gin Val Val Ala 

170 175 180 

gca gtg ttg cat cat eta gaa ate gat taattaaacc gggcacctga 690 
Ala Val Leu His His Leu Glu lie Asp 
185 190 

tta 693 



<210> 442 
<211> 190 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 442 

Met Glu Arg Asn Glu Val Asn Asp Gin lie His Leu Asp His Gin Ser 
15 10 15 

Asp Asp Thr Ser Glu Cys Ser Cys Pro lie Val Val Leu Val Gly Leu 
20 25 30 

Pro Gly Ala Gly Lys Ser Thr lie Gly Arg Arg Leu Ala Arg Ala Leu 
35 40 45 

Asn Thr Glu Leu Val Asp Ser Asp Glu Leu lie Glu Arg Ala Thr Gly 
50 55 60 

Lys Ala Cys Gly Ala Val Phe Ser Glu Leu Gly Glu Pro Ala Phe Arg 
65 70 75 80 

Glu Leu Glu Ala lie His Val Ala Glu Ala Leu Lys Ser Ser Gly Val 
85 90 95 

Val Ser Leu Gly Gly Gly Ser Val Leu Thr Glu Ser Thr Arg Glu Leu 
100 105 110 

Leu Lys Gly Gin Asp Val Val Trp lie Asp Val Pro Val Glu Glu Gly 
115 120 125 

lie Arg Arg Thr Ala Asn Glu Arg Ser Arg Pro Val Leu Gin Ala Ala 
130 135 140 

Asp Pro Ala Glu His Tyr Arg Asn Leu Val Lys Val Arg Thr Pro Leu 
145 150 155 160 

Tyr Glu Glu Val Ala Thr Tyr Arg Leu Arg Thr Asn Asn Arg Ser Pro 
165 170 175 

Gin Gin Val Val Ala Ala Val Leu His His Leu Glu lie Asp 
180 185 190 



<210> 443 
<211> 959 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (97) . . (936) 

<223> RXA00952 

<400> 443 

catcctcgtc tccctatccg gccgtggcga caaggacgtt gaccacgtgc gccgcaccct 60 

cgaagaaaat ccagaactga tcctgaagga caaccgatg age cgt tac gac gat 114 

Met Ser Arg Tyr Asp Asp 
1 5 



ctt ttt gca cgc etc gac acg gca ggg gag ggc gec ttt gtt ccc ttc 
Leu Phe Ala Arg Leu Asp Thr Ala Gly Glu Gly Ala Phe Val Pro Phe 
10 15 20 



162 
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atc atg ctg age gac cct tea cca gag gag get ttc cag ate ate tec 210 

lie Met Leu Ser Asp Pro Ser Pro Glu Glu Ala Phe Gin lie lie Ser ' 
25 30 35 

aca gca ate gaa get ggc gca gat gca ctg gaa ctt ggc gta cct ttc 258 

Thr Ala lie Glu Ala Gly Ala Asp Ala Leu Glu Leu Gly Val Pro Phe 
40 45 50 

tec gac cca gtt gee gat ggc ccc acc gtc gcg gaa tec cac etc cgc 306 

Ser Asp Pro Val Ala Asp Gly Pro Thr Val Ala Glu Ser His Leu Arg 
55 60 65 70 

gca etc gac ggc ggc gec acc gta gac age gca etc gag cag ate aag 3 54 

Ala Leu Asp Gly Gly Ala Thr Val Asp Ser Ala Leu Glu Gin lie Lys 
75 80 85 

cgc gtg cgc gca gee tac cca gag gtt ccc ate gga atg etc ate tac 402 

Arg Val Arg Ala Ala Tyr Pro Glu Val Pro lie Gly Met Leu lie Tyr 
90 95 100 

ggc aac gtt cct ttc acc cgt ggc ttg gat cgc ttc tac caa gag ttc 450 

Gly Asn Val Pro Phe Thr Arg Gly Leu Asp Arg Phe Tyr Gin Glu Phe 
105 110 115 

get gaa get ggc gca gac tec ate etc ctg cca gac gtc cca gtc cga 498 

Ala Glu Ala Gly Ala Asp Ser lie Leu Leu Pro Asp Val Pro Val Arg 
120 125 130 

gaa ggc gca ccg ttt tct gca gca get gca gca gee gga att gat ccc 546 

Glu Gly Ala Pro Phe Ser Ala Ala Ala Ala Ala Ala Gly lie Asp Pro 
135 140 145 150 

att tac ate get ccg gec aac gee age gag aaa acc etc gag ggt gtc 594 

lie Tyr lie Ala Pro Ala Asn Ala Ser Glu Lys Thr Leu Glu Gly Val 
155 160 165 

tec gee gca tea aag ggc tac ate tac gee ate tec cgc gac ggc gtc 642 

Ser Ala Ala Ser Lys Gly Tyr lie Tyr Ala lie Ser Arg Asp Gly Val 

170 175 180 

acc ggc acc gaa cgt gaa tea tec acc gac ggc ctg tec gca gtg gtg 690 

Thr Gly Thr Glu Arg Glu Ser Ser Thr Asp Gly Leu Ser Ala Val Val 
185 190 195 

gac aac ate aag aaa ttt gat ggc gca ccc ate etc ttg ggc ttc ggc 73 8 

Asp Asn lie Lys Lys Phe Asp Gly Ala Pro lie Leu Leu Gly Phe Gly 
200 205 210 

ate tea tec cct cag cac gtg gca gac gcg att gca gcg ggt get tec 786 

lie Ser Ser Pro Gin His Val Ala Asp Ala lie Ala Ala Gly Ala Ser 
215 220 225 230 

ggt gcg ate acg ggt tec gcg ate acc aag ate att get tec cac tgc 834 

Gly Ala lie Thr Gly Ser Ala He Thr Lys He He Ala Ser His Cys 
235 240 245 



gaa ggt gag cac ccg aac ccg tec acc att cga gat atg gac ggt ttg 
Glu Gly Glu His Pro Asn Pro Ser Thr He Arg Asp Met Asp Gly Leu 
250 255 260 



882 
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aag aag gat etc act gag ttc ate tct gcg atg aag gca gcg acc aag 93 0 
Lys Lys Asp Leu Thr Glu Phe lie Ser Ala Met Lys Ala Ala Thr Lys 
265 270 275 

aag gtt taggecttta aatgtggcaa tgt 959 
Lys Val 
280 



<210> 444 
<211> 280 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 444 

Met Ser Arg Tyr Asp Asp Leu Phe Ala Arg Leu Asp Thr Ala Gly Glu 
15 10 15 

Gly Ala Phe Val Pro Phe lie Met Leu Ser Asp Pro Ser Pro Glu Glu 
20 25 30 

Ala Phe Gin lie lie Ser Thr Ala lie Glu Ala Gly Ala Asp Ala Leu 
35 40 45 

Glu Leu Gly Val Pro Phe Ser Asp Pro Val Ala Asp Gly Pro Thr Val 
50 55 60 

Ala Glu Ser His Leu Arg Ala Leu Asp Gly Gly Ala Thr Val Asp Ser 
65 70 75 80 

Ala Leu Glu Gin lie Lys Arg Val Arg Ala Ala Tyr Pro Glu Val Pro 
85 90 95 

lie Gly Met Leu lie Tyr Gly Asn Val Pro Phe Thr Arg Gly Leu Asp 
100 105 110 

Arg Phe Tyr Gin Glu Phe Ala Glu Ala Gly Ala Asp Ser lie Leu Leu 
115 120 125 

Pro Asp Val Pro Val Arg Glu Gly Ala Pro Phe Ser Ala Ala Ala Ala 
130 135 140 

Ala Ala Gly lie Asp Pro lie Tyr lie Ala Pro Ala Asn Ala Ser Glu 
145 150 155 160 

Lys Thr Leu Glu Gly Val Ser Ala Ala Ser Lys Gly Tyr lie Tyr Ala 
165 170 175 

lie Ser Arg Asp Gly Val Thr Gly Thr Glu Arg Glu Ser Ser Thr Asp 
180 185 190 

Gly Leu Ser Ala Val Val Asp Asn lie Lys Lys Phe Asp Gly Ala Pro 
195 200 205 

lie Leu Leu Gly Phe Gly He Ser Ser Pro Gin His Val Ala Asp Ala 
210 215 220 

He Ala Ala Gly Ala Ser Gly Ala He Thr Gly Ser Ala He Thr Lys 
225 230 235 240 



He He Ala Ser His Cys Glu Gly Glu His Pro Asn Pro Ser Thr He 
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245 250 255 

Arg Asp Met Asp Gly Leu Lys Lys Asp Leu Thr Glu Phe lie Ser Ala 
260 265 270 

Met Lys Ala Ala Thr Lys Lys Val 
275 280 



<210> 445 
<211> 1237 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1237) 
<223> RXN00956 

<400> 445 

gccggtgcag gcacgtgggc tggggcgaaa gacgccggcg cgctgctgaa aattttagcg 60 

accatctcca cattccatta ctaaaggttt aaataggatc atg act gaa aaa gaa 115 

Met Thr Glu Lys Glu 

1 5 

aac ttg ggc ggc tec acg ctg ctg cct gca tac ttc ggt gaa ttc ggc 163 

Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr Phe Gly Glu Phe Gly 

10 15 20 

ggc cag ttc gtc gcg gaa tec etc ctg cct get etc gac cag ctg gag 211 
Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala Leu Asp Gin Leu Glu 
25 30 35 

aag gec ttc gtt gac gcg acc aac age cca gag ttc cgc gaa gaa etc 2 59 
Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu Phe Arg Glu Glu Leu 
40 45 50 

ggc ggc tac etc cgc gat tac etc ggc cgc cca acc ccg ctg acc gaa 3 07 
Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro Thr Pro Leu Thr Glu 
55 60 65 

tgc tec aac ctg cca etc gca ggc gaa ggc aaa ggc ttt gcg egg ate 3 55 
Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys Gly Phe Ala Arg lie 
70 75 80 85 

ttc etc aag cgc gaa gac etc gtc cac ggc ggt gca cac aaa act aac 403 
Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly Ala His Lys Thr Asn 
90 95 100 

cag gtg ate ggc cag gtg ctg ctt gee aag cgc atg ggc aaa acc cgc 451 
Gin Val lie Gly Gin Val Leu Leu Ala Lys Arg Met Gly Lys Thr Arg 
105 110 115 

ate ate gca gag acc ggc gca ggc cag cac ggc acc gee acc get etc 499 
lie lie Ala Glu Thr Gly Ala Gly Gin His Gly Thr Ala Thr Ala Leu 
120 125 130 



gca tgt gcg etc. atg ggc etc gag tgc gtt gtc tac atg ggc gee aag 547 
Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val Tyr Met Gly Ala Lys 
135 140 145 
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gac gtt gcc cgc cag cag ccc aac gtc tac cgc atg cag ctg cac ggc 595 
Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg Met Gin Leu His Gly 
150 155 160 165 

gcg aag gtc ate ccc gtg gaa tct ggt tec ggc acc ctg aag gac gcc 643 
Ala Lys Val lie Pro Val Glu Ser Gly Ser Gly Thr Leu Lys Asp Ala 
170 175 180 

gtg aat gaa gcg ctg cgc gat tgg acc gca acc ttc cac gag tec cac 691 
Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr Phe His Glu Ser His 
185 190 195 

tac ctt etc ggc acc ccc gcc ggc ccg cac cca ttc cca acc ate gtg 739 

Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro Phe Pro Thr lie Val 

200 205 210 

cgt gaa ttc cac aag gtg ate tct gag gaa gcc aag gca cag atg eta 787 

Arg Glu Phe His Lys Val lie Ser Glu Glu Ala Lys Ala Gin Met Leu 
215 220 225 

gag cgc acc ggc aag ctt ccc gac gtt gtg gtc gcc tgt gtc ggt ggt 835 

Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val Ala Cys Val Gly Gly 
230 235 240 245 

ggc tec aac gcc ate ggc atg ttc gca gac ttc att gac gat gaa ggt 883 

Gly Ser Asn Ala lie Gly Met Phe Ala Asp Phe lie Asp Asp Glu Gly 
250 255 260 

gta gag etc gtc ggc get gag cca gcc ggt gaa ggc etc gac tec ggc 931 

Val Glu Leu Val Gly Ala Glu Pro Ala Gly Glu Gly Leu Asp Ser Gly 
265 270 275 

aag cac ggc gca acc ate acc aac ggt cag ate ggc ate ctg cac ggc 979 

Lys His Gly Ala Thr lie Thr Asn Gly Gin lie Gly lie Leu His Gly 

280 285 290 

acc cgt tec tac ctg atg cgc aac tec gac ggc caa gtg gaa gag tec 1027 

Thr Arg Ser Tyr Leu Met Arg Asn Ser Asp Gly Gin Val Glu Glu Ser 
295 300 305 

tac tec ate tec gcc gga ctt gat tac cca ggc gtc ggc cca cag cac 1075 

Tyr Ser lie Ser Ala Gly Leu Asp Tyr Pro Gly Val Gly Pro Gin His 
310 315 320 325 

gca cac ctg cac gcc acc ggc cgc gcc acc tac gtt ggt ate acc gac 1123 

Ala His Leu His Ala Thr Gly Arg Ala Thr Tyr Val Gly lie Thr Asp 
330 335 340 

gcc gaa gcc etc caa gca ttc cag tac etc gcc cgc tac gaa ggc ate 1171 

Ala Glu Ala Leu Gin Ala Phe Gin Tyr Leu Ala Arg Tyr Glu Gly lie 
345 ' 350 355 

ate ccc gca ctg gaa tec tea cac gcg ttc gcc tac gca etc aag cgc 1219 

lie Pro Ala Leu Glu Ser Ser His Ala Phe Ala Tyr Ala Leu Lys Arg 

360 365 370 

gcc aag acc gcc gaa gta 123 7 

Ala Lys Thr Ala Glu Val 
375 
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<210> 446 
<211> 379 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 446 

Met Thr Glu Lys Glu Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr 
1 5 10 15 

Phe Gly Glu Phe Gly Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala 
20 25 30 

Leu Asp Gin Leu Glu Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu 
35 40 45 

Phe Arg Glu Glu Leu Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro 
50 55 60 

Thr Pro Leu Thr Glu Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys 
65 70 75 80 

Gly Phe Ala Arg lie Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly 
85 90 95 

Ala His Lys Thr Asn Gin Val lie Gly Gin Val Leu Leu Ala Lys Arg 
100 105 110 

Met Gly Lys Thr Arg lie lie Ala Glu Thr Gly Ala Gly Gin His Gly 
115 120 125 

Thr Ala Thr Ala Leu Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val 
130 135 140 

Tyr Met Gly Ala Lys Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg 
145 150 155 160 

Met Gin Leu His Gly Ala Lys Val lie Pro Val Glu Ser Gly Ser Gly 
165 170 175 

Thr Leu Lys Asp Ala Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr 
180 185 190 

Phe His Glu Ser His Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro 
195 200 205 

Phe Pro Thr lie Val Arg Glu Phe His Lys Val lie Ser Glu Glu Ala 
210 215 220 

Lys Ala Gin Met Leu Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val 
225 230 235 240 

Ala Cys Val Gly Gly Gly Ser Asn Ala lie Gly Met Phe Ala Asp Phe 
245 250 255 

lie Asp Asp Glu Gly Val Glu Leu Val Gly Ala Glu Pro Ala Gly Glu 
260 265 270 



Gly Leu Asp Ser Gly Lys His Gly Ala Thr lie Thr Asn Gly Gin lie 
275 280 285 
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Gly lie Leu His 
290 

Gin Val Glu Glu 
305 

Val Gly Pro Gin 



Val Gly lie Thr 
340 

Arg Tyr Glu Gly 
355 

Tyr Ala Leu Lys 
370 



Gly Thr Arg Ser 
295 

Ser Tyr Ser lie 
310 

His Ala His Leu 
325 

Asp Ala Glu Ala 



lie lie Pro Ala 
360 

Arg Ala Lys Thr 
375 



Tyr Leu Met Arg 
300 

Ser Ala Gly Leu 
315 

His Ala Thr Gly 
330 

Leu Gin Ala Phe 
345 

Leu Glu Ser Ser 



Ala Glu Val 



Asn Ser Asp Gly 



Asp Tyr Pro Gly 
320 

Arg Ala Thr Tyr 
335 

Gin Tyr Leu Ala 
350 

His Ala Phe Ala 
365 



<210> 447 
<211> 1231 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1231) 

<223> FRXA00956 

<400> 447 

gccggtgcag gcacgtgggc tggggcgaaa gacgccggcg cgctgctgaa aattttagcg 60 

accatctcca cattccatta ctaaaggttt aaataggatc atg act gaa aaa gaa 115 

Met Thr Glu Lys Glu 

1 5 

aac ttg ggc ggc tec acg ctg ctg cct gca tac ttc ggt gaa ttc ggc 163 

Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr Phe Gly Glu Phe Gly 
10 15 20 

ggc cag ttc gtc gcg gaa tec etc ctg cct get etc gac cag ctg gag 211 
Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala Leu Asp Gin Leu Glu 
25 30 35 

aag gec ttc gtt gac gcg ace aac age cca gag ttc cgc gaa gaa etc 259 
Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu Phe Arg Glu Glu Leu 
40 45 50 

ggc ggc tac etc cgc gat tac etc ggc cgc cca acc ccg ctg ace gaa 3 07 
Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro Thr Pro Leu Thr Glu 
55 60 65 

tgc tec aac ctg cca etc gca ggc gaa ggc aaa ggc ttt gcg egg ate 3 55 
Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys Gly Phe Ala Arg lie 
70 75 80 85 

ttc etc aag cgc gaa gac. etc gtc cac ggc ggt gca cac aaa act aac 403 
Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly Ala His Lys Thr Asn 
90 95 100 



cag gtg ate ggc cag gtg ctg ctt gee aag cgc atg ggc aaa acc cgc 



451 
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Gln Val lie Gly Gin Val Leu Leu Ala Lys Arg Met Gly Lys Thr Arg 
105 110 115 

ate ate gca gag acc ggc gca ggc cag cac ggc acc gec acc get etc 499 
lie lie Ala Glu Thr Gly Ala Gly Gin His Gly Thr Ala Thr Ala Leu 
120 125 130 

gca tgt gcg etc atg ggc etc gag tgc gtt gtc tac atg ggc gee aag 547 
Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val Tyr Met Gly Ala Lys 
135 140 145 

gac gtt gee cgc cag cag ccc aac gtc tac cgc atg cag ctg cac ggc 595 
Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg Met Gin Leu His Gly 
150 155 160 165 

gcg aag gtc ate ccc gtg gaa tct ggt tec ggc acc ctg aag gac gee 643 
Ala Lys Val lie Pro Val Glu Ser Gly Ser Gly Thr Leu Lys Asp Ala 
170 175 180 

gtg aat gaa gcg ctg cgc gat tgg acc gca acc ttc cac gag tec cac 691 
Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr Phe His Glu Ser His 
185 190 195 

tac ctt etc ggc acc ccc gee ggc ccg cac cca ttc cca acc ate gtg 739 
Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro Phe Pro Thr lie Val 
200 205 210 

cgt gaa ttc cac aag gtg ate tct gag gaa gec aag gca cag atg eta 787 
Arg Glu Phe His Lys Val lie Ser Glu Glu Ala Lys Ala Gin Met Leu 
215 220 225 

gag cgc acc ggc aag ctt ccc gac gtt gtg gtc gee tgt gtc ggt ggt 83 5 
Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val Ala Cys Val Gly Gly 
230 235 240 245 

ggc tec aac gee ate ggc atg ttc gca gac ttc att gac gat gaa ggt 883 
Gly Ser Asn Ala lie Gly Met Phe Ala Asp Phe lie Asp Asp Glu Gly 
250 255 260 

gta gag etc gtc ggc get gag cca gee ggt gaa ggc etc gac tec ggc 931 
Val Glu Leu Val Gly Ala Glu Pro Ala Gly Glu Gly Leu Asp Ser Gly 
265 270 275 

aag cac ggc gca acc ate acc aac ggt cag ate ggc ate ctg cac ggc 979 
Lys His Gly Ala Thr lie Thr Asn Gly Gin lie Gly lie Leu His Gly 
280 285 290 

acc cgt tec tac ctg atg cgc aac tec gac ggc caa gtg gaa gag tec 1027 
Thr Arg Ser Tyr Leu Met Arg Asn Ser Asp Gly Gin Val Glu Glu Ser 
295 300 305 

tac tec ate tec gec gga ctt gat tac cca ggc gtc ggc cca cag cac 1075 
Tyr Ser lie Ser Ala Gly Leu Asp Tyr Pro Gly Val Gly Pro Gin His 
310 315 320 325 

gca cac ctg cac gee acc ggc cgc gee acc tac gtt ggt ate acc gac 1123 
Ala His Leu His Ala Thr Gly Arg Ala Thr Tyr Val Gly lie Thr Asp 
330 335 340 



gee gaa gee etc caa gca ttc cag tac etc gee cgc tac gaa ggc ate 
Ala Glu Ala Leu Gin Ala Phe Gin Tyr Leu Ala Arg Tyr Glu Gly lie 



1171 
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345 350 355 

ate ccc gca ctg gaa tec tea cac gcg ttc gec tac gca etc aag cgc 1219 
lie Pro Ala Leu Glu Ser Ser His Ala Phe Ala Tyr Ala Leu Lys Arg 
360 365 370 

gee aag acc gec 1231 
Ala Lys Thr Ala 
375 



<210> 448 
<211> 377 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 448 

Met Thr Glu Lys Glu Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr 
15 10 15 

Phe Gly Glu Phe Gly Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala 
20 25 30 

Leu Asp Gin Leu Glu Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu 
35 40 45 

Phe Arg Glu Glu Leu Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro 
50 55 60 

Thr Pro Leu Thr Glu Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys 
65 70 75 80 

Gly Phe Ala Arg lie Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly 
85 90 95 

Ala His Lys Thr Asn Gin Val lie Gly Gin Val Leu Leu Ala Lys Arg 
100 105 110 

Met Gly Lys Thr Arg lie lie Ala Glu Thr Gly Ala Gly Gin His Gly 
115 120 125 

Thr Ala Thr Ala Leu Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val 
130 135 140 

Tyr Met Gly Ala Lys Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg 
145 . 150 155 160 

Met Gin Leu His Gly Ala Lys Val lie Pro Val Glu Ser Gly Ser Gly 
165 170 175 

Thr Leu Lys Asp Ala Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr 
180 185 190 

Phe His Glu Ser His Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro 
195 200 205 

Phe Pro Thr lie Val Arg Glu Phe His Lys Val lie Ser Glu Glu Ala 
210 215 220 

Lys Ala Gin Met Leu Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val 
225 230 235 240 
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Ala Cys Val Gly 



lie Asp Asp Glu 
260 

Gly Leu Asp Ser 
275 

Gly lie Leu His 
290 

Gin Val Glu Glu 
305 

Val Gly Pro Gin 



Val Gly lie Thr 
340 

Arg Tyr Glu Gly 
355 

Tyr Ala Leu Lys 
370 



Gly Gly Ser Asn 
245 

Gly Val Glu Leu 



Gly Lys His Gly 
280 

Gly Thr Arg Ser 
295 

Ser Tyr Ser lie 
310 

His Ala His Leu 
325 

Asp Ala Glu Ala 



lie lie Pro Ala 
360 

Arg Ala Lys Thr 
375 



Ala lie Gly Met 
250 

Val Gly Ala Glu 
265 

Ala Thr lie Thr 



Tyr Leu Met Arg 
300 

Ser Ala Gly Leu 
315 

His Ala Thr Gly 
330 

Leu Gin Ala Phe 
345 

Leu Glu Ser Ser 



Ala 



Phe Ala Asp Phe 
. 255 

Pro Ala Gly Glu 
270 

Asn Gly Gin lie 
285 

Asn Ser Asp Gly 



Asp Tyr Pro Gly 
320 

Arg Ala Thr Tyr 
335 

Gin Tyr Leu Ala 
350 

His Ala Phe Ala 
365 



<210> 449 
<211> 1401 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1378) 
<223> RXA00064 

<400> 449 

tcccctaaaa cgtctagagt agtggcttga ggtcactgct ctttttttgt gccctttttt 60 

ggtccgtcta ttttgccacc acatgcggag gtacgcagtt atg agt tea gtt teg 115 

Met Ser Ser Val Ser 
1 5 

ctg cag gat ttt gat gca gag cga att ggt ttg ttc cac gag gac att 163 
Leu Gin Asp Phe Asp Ala Glu Arg lie Gly Leu Phe His Glu Asp lie 
10 15 20 

aag cgc aag ttt gat gag etc aag tea aaa aat ctg aag ctg gat ctt 211 
Lys Arg Lys Phe Asp Glu Leu Lys Ser Lys Asn Leu Lys Leu Asp Leu 
25 30 35 

act cgc ggt aag cct teg teg gag cag ttg gat ttc get gat gag ttg 259 
Thr Arg Gly Lys Pro Ser Ser Glu Gin Leu Asp Phe Ala Asp Glu Leu 
40 . 45 50 



ttg gcg ttg cct ggt aag ggt gat ttc aag get gcg gat ggt act gat 
Leu Ala Leu Pro Gly Lys Gly Asp Phe Lys Ala Ala Asp Gly Thr Asp 
55 60 65 



307 
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gtc cgt aac tat ggc ggg ctg gat ggc ate gtt gat att cgc cag att 355 
Val Arg Asn Tyr Gly Gly Leu Asp Gly lie Val Asp lie Arg Gin lie 
70 75 80 85 

tgg gcg gat ttg ctg ggt gtt cct gtg gag cag gtc ttg gcg ggg gat 403 
Trp Ala Asp Leu Leu Gly Val Pro Val Glu Gin Val Leu Ala Gly Asp 
90 95 100 

get teg age ttg aac ate atg ttt gat gtg ate age tgg teg tac att 451 
Ala Ser Ser Leu Asn lie Met Phe Asp Val lie Ser Trp Ser Tyr lie 
105 110 115 

ttc ggt aac aat gat teg gtt cag cct tgg teg aag gaa gaa acc gtt 499 
Phe Gly Asn Asn Asp Ser Val Gin Pro Trp Ser Lys Glu Glu Thr Val 
120 125 130 

aag tgg att tgc cct gtt ccg ggc tat gat cgc cat ttc tec ate acg 547 
Lys Trp lie Cys Pro Val Pro Gly Tyr Asp Arg His Phe Ser lie Thr 
135 140 145 

gag cgt ttc ggc ttt gag atg att tct gtg cca atg aat gaa gac ggc 595 
Glu Arg Phe Gly Phe Glu Met lie Ser Val Pro Met Asn Glu Asp Gly 
150 155 160 165 

cct gat atg gat get gtt gag gaa ttg gtg aag aat ccg cag gtt aag 643 
Pro Asp Met Asp Ala Val Glu Glu Leu Val Lys Asn Pro Gin Val Lys 
170 175 180 

ggc atg tgg gtt gtt ccg gtg ttt tct aac ccg act ggt ttc acg gtg 691 
Gly Met Trp Val Val Pro Val Phe Ser Asn Pro Thr Gly Phe Thr Val 
185 190 195 

aca gaa gac gtc gca aag cgt eta age gca atg gaa acc gca get ccg 73 9 
Thr Glu Asp Val Ala Lys Arg Leu Ser Ala Met Glu Thr Ala Ala Pro 
200 205 210 

gac ttc cgc gtt gtg tgg gat aat gee tac gee gtt cat acg ctg acc 787 
Asp Phe Arg Val Val Trp Asp Asn Ala Tyr Ala Val His Thr Leu Thr 
215 220 225 

gat gaa ttc cct gag gtt ate gat ate gtc ggg ctt ggt gag gee get 83 5 
Asp Glu Phe Pro Glu Val lie Asp lie Val Gly Leu Gly Glu Ala Ala 
230 235 240 245 

ggc aac ccg aac cgt ttc tgg gcg ttc act tct act teg aag ate act 883 
Gly Asn Pro Asn Arg Phe Trp Ala Phe Thr Ser Thr Ser Lys lie Thr 
250 255 260 

etc gcg ggt gcg ggc gtg teg ttc ttc etc acc tct gcg gag aac cgc 931 
Leu Ala Gly Ala Gly Val Ser Phe Phe Leu Thr Ser Ala Glu Asn Arg 
265 270 275 

aag tgg tac acc ggc cat gcg ggt ate cgt ggc att ggc cct aac aag 979 
Lys Trp Tyr Thr Gly His Ala Gly lie Arg Gly lie Gly Pro Asn Lys 
280 285 290 

gtc aat cag ttg get cat gcg cgt tac ttt ggc gat get gag gga gtg 1027 
Val Asn Gin Leu Ala His Ala Arg Tyr Phe Gly Asp Ala Glu Gly Val 
295 300 305 
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cgc gcg gtg atg cgt aag cat get gcg teg ttg get ccg aag ttc aac 1075 

Arg Ala Val Met Arg Lys His Ala Ala Ser Leu Ala Pro Lys Phe Asn 
310 315 320 325 

aag gtt ctg gag att ctg gat tct cgc ctt get gag tac ggt gtc gcg 1123 

Lys Val Leu Glu lie Leu Asp Ser Arg Leu Ala Glu Tyr Gly Val Ala 
330 335 340 

cag tgg act gtc cct gcg ggc ggt tac ttc att tec ctt gat gtg gtt 1171 

Gin Trp Thr Val Pro Ala Gly Gly Tyr Phe lie Ser Leu Asp Val Val 

345 350 355 

cct ggt acg gcg tct cgc gtg get gag ttg get aag gaa gee ggc ate 1219 

Pro Gly Thr Ala Ser Arg Val Ala Glu Leu Ala Lys Glu Ala Gly lie 
360 365 370 

gcg ttg acg ggt gcg ggt tct tct tac ccg ctg cgt cag gat ccg gag 1267 

Ala Leu Thr Gly Ala Gly Ser Ser Tyr Pro Leu Arg Gin Asp Pro Glu 
375 380 385 

aac aaa aat etc cgt ttg gca ccg teg ctg cct cca gtt gag gaa ctt 1315 

Asn Lys Asn Leu Arg Leu Ala Pro Ser Leu Pro Pro Val Glu Glu Leu 
390 395 400 405 

gag gtt gee atg gat ggc gtg get acc tgt gtg ctg ttg gca gca gcg 13 63 

Glu Val Ala Met Asp Gly Val Ala Thr Cys Val Leu Leu Ala Ala Ala 
410 415 420 

gag cat tac get aac taaaagtgaa tacageggag aca 1401 
Glu His Tyr Ala Asn 
425 



<210> 450 
<211> 426 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 450 

Met Ser Ser Val Ser Leu Gin Asp Phe Asp Ala Glu Arg lie Gly Leu 
15 10 15 

Phe His Glu Asp lie Lys Arg Lys Phe Asp Glu Leu Lys Ser Lys Asn 
20 25 30 

Leu Lys Leu Asp Leu Thr Arg Gly Lys Pro Ser Ser Glu Gin Leu Asp 
35 40 45 

Phe Ala Asp Glu Leu Leu Ala Leu Pro Gly Lys Gly Asp Phe Lys Ala 
50 55 60 

Ala Asp Gly Thr Asp Val Arg Asn Tyr Gly Gly Leu Asp Gly lie Val 
65 70 75 80 

Asp lie Arg Gin lie Trp Ala Asp Leu Leu Gly Val Pro Val Glu Gin 
85 90 95 

Val Leu Ala Gly Asp Ala Ser Ser Leu Asn lie Met Phe Asp Val lie 
100 105 110 



Ser Trp Ser Tyr lie Phe Gly Asn Asn Asp Ser Val Gin Pro Trp Ser 



BGI-121CP 



-638- 



115 120 125 

Lys Glu Glu Thr Val Lys Trp lie Cys Pro Val Pro Gly Tyr Asp Arg 
130 135 140 

His Phe Ser lie Thr Glu Arg Phe Gly Phe Glu Met lie Ser Val Pro 
145 150 155 160 

Met Asn Glu Asp Gly Pro Asp Met Asp Ala Val Glu Glu Leu Val Lys 
165 170 175 

Asn Pro Gin Val Lys Gly Met Trp Val Val Pro Val Phe Ser Asn Pro 
180 185 190 

Thr Gly Phe Thr Val Thr Glu Asp Val Ala Lys Arg Leu Ser Ala Met 
195 200 205 

Glu Thr Ala Ala Pro Asp Phe Arg Val Val Trp Asp Asn Ala Tyr Ala 
210 215 220 

Val His Thr Leu Thr Asp Glu Phe Pro Glu Val lie Asp lie Val Gly 
225 230 235 240 

Leu Gly Glu Ala Ala Gly Asn Pro Asn Arg Phe Trp Ala Phe Thr Ser 
245 250 255 

Thr Ser Lys lie Thr Leu Ala Gly Ala Gly Val Ser Phe Phe Leu Thr 
260 265 270 

Ser Ala Glu Asn Arg Lys Trp Tyr Thr Gly His Ala Gly lie Arg Gly 
275 280 285 

lie Gly Pro Asn Lys Val Asn Gin Leu Ala His Ala Arg Tyr Phe Gly 
290 295 300 

Asp Ala Glu Gly Val Arg Ala Val Met Arg Lys His Ala Ala Ser Leu 
305 310 315 320 

Ala Pro Lys Phe Asn Lys Val Leu Glu lie Leu Asp Ser Arg Leu Ala 
325 330 335 

Glu Tyr Gly Val Ala Gin Trp Thr Val Pro Ala Gly Gly Tyr Phe lie 
340 345 350 

Ser Leu Asp Val Val Pro Gly Thr Ala Ser Arg Val Ala Glu Leu Ala 
355 360 365 

Lys Glu Ala Gly lie Ala Leu Thr Gly Ala Gly Ser Ser Tyr Pro Leu 
370 375 380 

Arg Gin Asp Pro Glu Asn Lys Asn Leu Arg Leu Ala Pro Ser Leu Pro 
385 390 395 400 

Pro Val Glu Glu Leu Glu Val Ala Met Asp Gly Val Ala Thr Cys Val 
405 410 415 

Leu Leu Ala Ala Ala Glu His Tyr Ala Asn 
420 425 



<210> 451 
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<211> 1143 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1120) 

<223> RXN00448 

<400> 451 

ccatttacct tcaactaagg tagccgtaac tgcaaagctc aggccatcct cttcagtgtt 60 

catagagata accgtagtag gtatgtgcca cacttgtcag gtg act acc aaa gac 115 

Val Thr Thr Lys Asp 
1 5 

att tec cgc cca gta tgc ate ctg ggc etc ggc etc ate ggc gga tec 163 

lie Ser Arg Pro Val Cys lie Leu Gly Leu Gly Leu lie Gly Gly Ser 
10 15 20 

etc etc cgc gac etc cat gca gee aac cac tec gtc ttc ggc tac aac 211 
Leu Leu Arg Asp Leu His Ala Ala Asn His Ser Val Phe Gly Tyr Asn 
25 30 35 

cgc tea cgc tec ggc get aaa tea gec gtc gac gaa ggc ttc gac gtt 259 
Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp Glu Gly Phe Asp Val 
40 45 50 

tec gee gat ctt gaa gca acc etc cag cgt gca gee gee gaa gat gcg 307 
Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala Ala Ala Glu Asp Ala 
55 60 65 

etc ate gtc etc gcg gtc ccc atg acc gca ate gat teg ctt etc gac 355 
Leu lie Val Leu Ala Val Pro Met Thr Ala lie Asp Ser Leu Leu Asp 
70 75 80 85 

gee gtc cac acc cac gca cca aac aac ggc ttc acc gac gtc gta tec 403 
Ala Val His Thr His Ala Pro Asn Asn Gly Phe Thr Asp Val Val Ser 
90 95 100 

gta aaa acc gee gtc tac gac gca gta aaa gee cgc aac atg caa cac 451 
Val Lys Thr Ala Val Tyr Asp Ala Val Lys Ala Arg Asn Met Gin His 
105 110 115 

cgt tat gtg gga tec cac ccc atg gca ggc acc gee aac tec ggc tgg 499 
Arg Tyr Val Gly Ser His Pro Met Ala Gly Thr Ala Asn Ser Gly Trp 
120 125 130 

age gca tec atg gac gga ctg ttc aaa cga gca gta tgg gtg gtc acc 547 
Ser Ala Ser Met Asp Gly Leu Phe Lys Arg Ala Val Trp Val Val Thr 
135 140 145 

ttc gac cag ctt ttc gac ggc acc gac ate aac tec acc tgg ate age 595 
Phe Asp Gin Leu Phe Asp Gly Thr Asp lie Asn Ser Thr Trp lie Ser 
150 155 160 165 

ate tgg aaa gac gtc gtc caa atg gca etc gec gtg ggc get gaa gtt 643 
lie Trp Lys Asp Val Val Gin Met Ala Leu Ala Val Gly Ala Glu Val 
170 175 180 



gtc cca tec cga gtt ggc cca cac gat gca gca gca gca cga gtg tct 
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BGI-121CP 



-640- 



Val Pro Ser Arg Val Gly Pro His Asp Ala Ala Ala Ala Arg Val Ser 

185 190 195 

cat tta aca cac ate ctg get gaa ace etc gec ate gtc ggt gac aac 739 

His Leu Thr His lie Leu Ala Glu Thr Leu Ala lie Val Gly Asp Asn 
200 205 210 

ggt ggc gca ctg tct etc tct tta gee get ggc age tac cgc gac tec 787 

Gly Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly Ser Tyr Arg Asp Ser 

215 220 225 

ace cgc gtt gca ggc acc gac cca gga etc gtc cgc gec atg tgt gaa 835 

Thr Arg Val Ala Gly Thr Asp Pro Gly Leu Val Arg Ala Met Cys Glu 

230 235 240 245 

age aac gee ggc cca ctg gtc aaa gee etc gac gaa gca ctg gcg ate 883 

Ser Asn Ala Gly Pro Leu Val Lys Ala Leu Asp Glu Ala Leu Ala lie 

250 255 260 

etc cac gaa gee cgc gaa ggc etc acc gca gaa cag cca aac ate gag 931 

Leu His Glu Ala Arg Glu Gly Leu Thr Ala Glu Gin Pro Asn lie Glu 

265 270 275 

caa ctt gee gac aac ggc tac cga tec cgc ate cgc tac gaa gee cgc 979 

Gin Leu Ala Asp Asn Gly Tyr Arg Ser Arg lie Arg Tyr Glu Ala Arg 
280 285 290 

tec ggc cag cga cgc gee aaa gaa tec gtt age cct acc ate acc tea 1027 

Ser Gly Gin Arg Arg Ala Lys Glu Ser Val Ser Pro Thr lie Thr Ser 

295 300 305 

tec agg cca gtg etc cgt etc cac ccg ggc aca cca aac tgg gag aag 1075 

Ser Arg Pro Val Leu Arg Leu His Pro Gly Thr Pro Asn Trp Glu Lys 

310 315 320 325 

cag etc ate cac get gaa acc etc ggc gca egg ate gaa gtg ttc 1120 

Gin Leu lie His Ala Glu Thr Leu Gly Ala Arg lie Glu Val Phe 

330 335 340 

tagttttatc ggctgatgat tct 1143 



<210> 452 
<211> 340 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 452 

Val Thr Thr Lys Asp lie Ser Arg Pro Val Cys lie Leu Gly Leu Gly 
15 10 15 

Leu lie Gly Gly Ser Leu Leu Arg Asp Leu His Ala Ala Asn His Ser 
20 25 30 

Val Phe Gly Tyr Asn Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp 
35 40 45 

Glu Gly Phe Asp Val Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala 
50 55 60 

Ala Ala Glu Asp Ala Leu lie Val Leu Ala Val Pro Met Thr Ala lie 
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65 70 75 80 

Asp Ser Leu Leu Asp Ala Val His Thr His Ala Pro Asn Asn Gly Phe 
85 90 95 

Thr Asp Val Val Ser Val Lys Thr Ala Val Tyr Asp Ala Val Lys Ala 
100 105 110 

Arg Asn Met Gin His Arg Tyr Val Gly Ser His Pro Met Ala Gly Thr 
115 120 125 

Ala Asn Ser Gly Trp Ser Ala Ser Met Asp Gly Leu Phe Lys Arg Ala 
130 135 140 

Val Trp Val Val Thr Phe Asp Gin Leu Phe Asp Gly Thr Asp lie Asn 
145 150 155 160 

Ser Thr Trp lie Ser lie Trp Lys Asp Val Val Gin Met Ala Leu Ala 
165 170 175 

Val Gly Ala Glu Val Val Pro Ser Arg Val Gly Pro His Asp Ala Ala 
180 185 190 

Ala Ala Arg Val Ser His Leu Thr His lie Leu Ala Glu Thr Leu Ala 
195 200 205 

lie Val Gly Asp Asn Gly Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly 
210 215 220 

Ser Tyr Arg Asp Ser Thr Arg Val Ala Gly Thr Asp Pro Gly Leu Val 
225 230 235 240 

Arg Ala Met Cys Glu Ser Asn Ala Gly Pro Leu Val Lys Ala Leu Asp 
245 250 255 

Glu Ala Leu Ala lie Leu His Glu Ala Arg Glu Gly Leu Thr Ala Glu 
260 265 270 

Gin Pro Asn lie Glu Gin Leu Ala Asp Asn Gly Tyr Arg Ser Arg lie 
275 280 285 

Arg Tyr Glu Ala Arg Ser Gly Gin Arg Arg Ala Lys Glu Ser Val Ser 
290 295 300 

Pro Thr He Thr Ser Ser Arg Pro Val Leu Arg Leu His Pro Gly Thr 
305 310 315 320 

Pro Asn Trp Glu Lys Gin Leu He His Ala Glu Thr Leu Gly Ala Arg 
325 330 335 

He Glu Val Phe 
340 



<210> 453 
<211> 689 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
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<222> (1) . . (666) 
<223> FRXA00448 



<400> 453 

tat gtg gga tec cac ccc atg gca ggc acc gec aac tec ggc tgg age 
Tyr Val Gly Ser His Pro Met Ala Gly Thr Ala Asn Ser Gly Trp Ser 
15 10 15 



48 



gca tec atg gac gga ctg ttc aaa cga gca gta tgg gtg gtc acc ttc 
Ala Ser Met Asp Gly Leu Phe Lys Arg Ala Val Trp Val Val Thr Phe 
20 25 30 



96 



gac cag ctt ttc gac ggc acc gac ate aac tec acc tgg ate age ate 
Asp Gin Leu Phe Asp Gly Thr Asp lie Asn Ser Thr Trp lie Ser lie 
35 40 45 



144 



tgg aaa gac gtc gtc caa atg gca etc gee gtg ggc get gaa gtt gtc 
Trp Lys Asp Val Val Gin Met Ala Leu Ala Val Gly Ala Glu Val Val 
50 55 60 



192 



cca tec cga gtt ggc cca cac gat gca gca gca gca cga gtg tct cat 
Pro Ser Arg Val Gly Pro His Asp Ala Ala Ala Ala Arg Val Ser His 
65 70 75 80 



240 



tta aca cac ate ctg get gaa acc etc gee ate gtc ggt gac aac ggt 
Leu Thr His lie Leu Ala Glu Thr Leu Ala lie Val Gly Asp Asn Gly 
85 90 95 



288 



ggc gca ctg tct etc tct tta gee get ggc age tac cgc gac tec acc 
Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly Ser Tyr Arg Asp Ser Thr 
100 105 110 



336 



cgc gtt gca ggc acc gac cca gga etc gtc cgc gee atg tgt gaa age 
Arg Val Ala Gly Thr Asp Pro Gly Leu Val Arg Ala Met Cys Glu Ser 
115 120 125 



384 



aac gee ggc cca ctg gtc aaa gee etc gac gaa gca ctg gcg ate etc 
Asn Ala Gly Pro Leu Val Lys Ala Leu Asp Glu Ala Leu Ala lie Leu 
130 135 140 



432 



cac gaa gee cgc gaa ggc etc acc gca gaa cag cca aac ate gag caa 
His Glu Ala Arg Glu Gly Leu Thr Ala Glu Gin Pro Asn lie Glu Gin 
145 150 155 160 



480 



ctt gee gac aac ggc tac cga tec cgc ate cgc tac gaa gee cgc tec 
Leu Ala Asp Asn Gly Tyr Arg Ser Arg lie Arg Tyr Glu Ala Arg Ser 
165 170 175 



528 



ggc cag cga cgc gee aaa gaa tec gtt age cct acc ate acc tea tec 
Gly Gin Arg Arg Ala Lys Glu Ser Val Ser Pro Thr lie Thr Ser Ser 
180 185 190 



576 



agg cca gtg etc cgt etc cac ccg ggc aca cca aac tgg gag aag cag 
Arg Pro Val Leu Arg Leu His Pro Gly Thr Pro Asn Trp Glu Lys Gin 
195 200 205 



624 



etc ate cac get gaa acc etc ggc gca egg ate gaa gtg ttc 
Leu He His Ala Glu Thr Leu Gly Ala Arg He Glu Val Phe 
210 215 220 



666 



tagttttatc ggctgatgat tct 



689 
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<210> 454 
<211> 222 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 454 

Tyr Val Gly Ser His Pro Met Ala Gly Thr Ala Asn Ser Gly Trp Ser 
15 10 15 

Ala Ser Met Asp Gly Leu Phe Lys Arg Ala Val Trp Val Val Thr Phe 
20 25 30 

Asp Gin Leu Phe Asp Gly Thr Asp lie Asn Ser Thr Trp lie Ser lie 
35 40 45 

Trp Lys Asp Val Val Gin Met Ala Leu Ala Val Gly Ala Glu Val Val 
50 55 60 

Pro Ser Arg Val Gly Pro His Asp Ala Ala Ala Ala Arg Val Ser His 
65 70 75 80 

Leu Thr His lie Leu Ala Glu Thr Leu Ala lie Val Gly Asp Asn Gly 
85 90 95 

Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly Ser Tyr Arg Asp Ser Thr 
100 105 110 

Arg Val Ala Gly Thr Asp Pro Gly Leu Val Arg Ala Met Cys Glu Ser 
115 120 125 

Asn Ala Gly Pro Leu Val Lys Ala Leu Asp Glu Ala Leu Ala lie Leu 
130 135 140 

His Glu Ala Arg Glu Gly Leu Thr Ala Glu Gin Pro Asn lie Glu Gin 
145 150 155 160 

Leu Ala Asp Asn Gly Tyr Arg Ser Arg lie Arg Tyr Glu Ala Arg Ser 
165 170 175 

Gly Gin Arg Arg Ala Lys Glu Ser Val Ser Pro Thr lie Thr Ser Ser 
180 185 190 

Arg Pro Val Leu Arg Leu His Pro Gly Thr Pro Asn Trp Glu Lys Gin 
195 200 205 

Leu lie His Ala Glu Thr Leu Gly Ala Arg lie Glu Val Phe 
210 215 220 



<210> 455 
<211> 346 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (346) 

<223> FRXA00452 
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<400> 455 

ccatttacct tcaactaagg tagccgtaac tgcaaagctc aggccatcct cttcagtgtt 60 



catagagata accgtagtag gtatgtgcca cacttgtcag gtg act acc aaa gac 

Val Thr Thr Lys Asp 
1 5 



115 



att tec cgc cca gta tgc ate ctg ggc etc ggc etc ate ggc gga tec 
lie Ser Arg Pro Val Cys lie Leu Gly Leu Gly Leu lie Gly Gly Ser 
10 15 20 



163 



etc etc cgc gac etc cat gca gee aac cac tec gtc ttc ggc tac aac 
Leu Leu Arg Asp Leu His Ala Ala Asn His Ser Val Phe Gly Tyr Asn 
25 30 35 



211 



cgc tea cgc tec ggc get aaa tea gee gtc gac gaa ggc ttc gac gtt 
Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp Glu Gly Phe Asp Val 
40 45 50 



259 



tec gee gat ctt gaa gca acc etc cag cgt gca gee gec gaa gat gcg 
Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala Ala Ala Glu Asp Ala 
55 60 65 



307 



etc ate gtc etc gcg gtc ccc atg acc gca ate gat teg 
Leu lie Val Leu Ala Val Pro Met Thr Ala lie Asp Ser 
70 75 80 



346 



<210> 456 
<211> 82 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 456 

Val Thr Thr Lys Asp lie Ser Arg Pro Val Cys lie Leu Gly Leu Gly 
1 5 10 15 

Leu lie Gly Gly Ser Leu Leu Arg Asp Leu His Ala Ala Asn His Ser 
20 25 30 

Val Phe Gly Tyr Asn Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp 
35 40 45 

Glu Gly Phe Asp Val Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala 
50 55 60 

Ala Ala Glu Asp Ala Leu lie Val Leu Ala Val Pro Met Thr Ala lie 
65 70 75 80 

Asp Ser 



<210> 457 
<211> 1248 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1225) 
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<223> RXA00584 
<400> 457 

tagttgtgcc acctaaaacg cgaacagaac cggagtcgag cagcacctcc ccgcaagggt 60 



agaggggctg cttttttgtt tcctaaattc accccatccc atg cat age cct gaa 

Met His Ser Pro Glu 
1 5 



115 



agg caa gaa aaa atg agt tct cca gtc tea etc gaa aac gcg gcg tea 
Arg Gin Glu Lys Met Ser Ser Pro Val Ser Leu Glu Asn Ala Ala Ser 
10 15 20 



163 



acc age aac aag cgc gtc gtg get ttc cac gag ctg cct age cct aca 
Thr Ser Asn Lys Arg Val Val Ala Phe His Glu Leu Pro Ser Pro Thr 
25 30 35 



211 



gat etc ate gee gca aac cca ctg aca cca aag cag get tec aag gtg 
Asp Leu lie Ala Ala Asn Pro Leu Thr Pro Lys Gin Ala Ser Lys Val 
40 45 50 



259 



gag cag gat cgc cag gac ate get gat ate ttc get ggc gac gat gac 
Glu Gin Asp Arg Gin Asp lie Ala Asp lie Phe Ala Gly Asp Asp Asp 
55 60 65 



307 



cgc etc gtt gtc gtt gtg gga cct tgc tea gtt cac gat cct gaa gca 
Arg Leu Val Val Val Val Gly Pro Cys Ser Val His Asp Pro Glu Ala 
70 75 80 85 



355 



gec ate gat tac gca aac cgc ctg get ccg ctg gca aag cgc ctt gat 
Ala lie Asp Tyr Ala Asn Arg Leu Ala Pro Leu Ala Lys Arg Leu Asp 
90 95 100 



403 



cag gac etc aag att gtc atg cgc gtg tac ttc gag aag cct cgc acc 
Gin Asp Leu Lys lie Val Met Arg Val Tyr Phe Glu Lys Pro Arg Thr 
105 110 115 



451 



ate gtc gga tgg aag gga ttg ate aat gat cct cac etc aac gaa acc 
lie Val Gly Trp Lys Gly Leu lie Asn Asp Pro His Leu Asn Glu Thr 
120 125 130 



499 



tac gac ate cca gag ggc ttg cgc att gcg cgc aaa gtg ctt ate gac 
Tyr Asp lie Pro Glu Gly Leu Arg lie Ala Arg Lys Val Leu lie Asp 
135 140 145 



547 



gtt gtg aac ctt gat etc cca gtc ggc tgc gaa ttc etc gaa cca aac 
Val Val Asn Leu Asp Leu Pro Val Gly Cys Glu Phe Leu Glu Pro Asn 
150 155 160 165 



595 



age cct cag tac tac gec gac act gtc gca tgg gga gca ate ggc get 
Ser Pro Gin Tyr Tyr Ala Asp Thr Val Ala Trp Gly Ala lie Gly Ala 
170 175 180 



643 



cgt acc acc gaa tct cag gtg cac cgc cag ctg get tct ggg atg tct 
Arg Thr Thr Glu Ser Gin Val His Arg Gin Leu Ala Ser Gly Met Ser 
185 190 195 



691 



atg cca att ggt ttc aag aac gga act gac gga aac ate cag gtt gca 
Met Pro lie Gly Phe Lys Asn Gly Thr Asp Gly Asn lie Gin Val Ala 
200 205 210 



739 
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gtc gac gcg gta cag get gec cag aac cca cac ttc ttc ttc gga acc 7 87 

Val Asp Ala Val Gin Ala Ala Gin Asn Pro His Phe Phe Phe Gly Thr 

215 220 225 

tec gac gac ggc gcg ctg age gtc gtg gag acc gca ggc aac age aac 83 5 

Ser Asp Asp Gly Ala Leu Ser Val Val Glu Thr Ala Gly Asn Ser Asn 

230 235 240 245 

tec cac ate att ttg cgc ggc ggt acc tec ggc ccg aat cat gat gca 883 . 

Ser His lie lie Leu Arg Gly Gly Thr Ser Gly Pro Asn His Asp Ala 

250 255 260 

get teg gtg gag gee gtc gtc gag aag ctt ggt gaa aac get cgt etc 931 

Ala Ser Val Glu Ala Val Val Glu Lys Leu Gly Glu Asn Ala Arg Leu 

265 270 275 

atg ate gat get tec cat get aac tec ggc aag gat cat ate cga cag 979 

Met lie Asp Ala Ser His Ala Asn Ser Gly Lys Asp His lie Arg Gin 

280 285 290 

gtt gag gtt gtt cgt gaa ate gca gag cag att tct ggc ggt tct gaa 1027 

Val Glu Val Val Arg Glu lie Ala Glu Gin lie Ser Gly Gly Ser Glu 

295 300 305 

get gtg get gga ate atg att gag tec ttc etc gtt ggt ggc gca cag 1075 

Ala Val Ala Gly lie Met lie Glu Ser Phe Leu Val Gly Gly Ala Gin 

310 315 320 325 

aac ctt gat cct gcg aaa ttg cgc ate aat ggc ggt gaa ggc ctg gtg 1123 

Asn Leu Asp Pro Ala Lys Leu Arg lie Asn Gly Gly Glu Gly Leu Val 

330 335 340 

tac gga cag tct gtg acc gat aag tgc ate gat att gac acc acc ate 1171 

Tyr Gly Gin Ser Val Thr Asp Lys Cys lie Asp lie Asp Thr Thr lie 

345 350 355 

gat ttg etc get gag ctg gec gca gca gta agg gaa cgc cga gca gca 1219 

Asp Leu Leu Ala Glu Leu Ala Ala Ala Val Arg Glu Arg Arg Ala Ala 

360 365 370 

gec aag taattaaggg cgctagactg tta 1248 
Ala Lys 
375 



<210> 458 
<211> 375 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 458 

Met His Ser Pro Glu Arg Gin Glu Lys Met Ser Ser Pro Val Ser Leu 
15 10 15 

Glu Asn Ala Ala Ser Thr Ser Asn Lys Arg Val Val Ala Phe His Glu 
20 25 30 • 

Leu Pro Ser Pro Thr Asp Leu lie Ala Ala Asn Pro Leu Thr Pro Lys 
35 40 45 



Gin Ala Ser Lys Val Glu Gin Asp Arg Gin Asp lie Ala Asp lie Phe 
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50 55 60 

Ala Gly Asp Asp Asp Arg Leu Val Val Val Val Gly Pro Cys Ser Val 
65 70 75 80 

His Asp Pro Glu Ala Ala lie Asp Tyr Ala Asn Arg Leu Ala Pro Leu 
85 90 95 

Ala Lys Arg Leu Asp Gin Asp Leu Lys lie Val Met Arg Val Tyr Phe 
100 105 110 

Glu Lys Pro Arg Thr lie Val Gly Trp Lys Gly Leu lie Asn Asp Pro 
115 120 125 

His Leu Asn Glu Thr Tyr Asp lie Pro Glu Gly Leu Arg lie Ala Arg 
130 135 140 

Lys Val Leu lie Asp Val Val Asn Leu Asp Leu Pro Val Gly Cys Glu 
145 150 155 160 

Phe Leu Glu Pro Asn Ser Pro Gin Tyr Tyr Ala Asp Thr Val Ala Trp 
165 170 175 

Gly Ala lie Gly Ala Arg Thr Thr Glu Ser Gin Val His Arg Gin Leu 
180 185 190 

Ala Ser Gly Met Ser Met Pro lie Gly Phe Lys Asn Gly Thr Asp Gly 
195 200 205 

Asn lie Gin Val Ala Val Asp Ala Val Gin Ala Ala Gin Asn Pro His 
210 215 220 

Phe Phe Phe Gly Thr Ser Asp Asp Gly Ala Leu Ser Val Val Glu Thr 
225 230 235 240 

Ala Gly Asn Ser Asn Ser His lie lie Leu Arg Gly Gly Thr Ser Gly 
245 250 255 

Pro Asn His Asp Ala Ala Ser Val Glu Ala Val Val Glu Lys Leu Gly 
260 265 270 

Glu Asn Ala Arg Leu Met lie Asp Ala Ser His Ala Asn Ser Gly Lys 
275 280 285 

Asp His lie Arg Gin Val Glu Val Val Arg Glu lie Ala Glu Gin He 
290 295 300 

Ser Gly Gly Ser Glu Ala Val Ala Gly He Met He Glu Ser Phe Leu 
305 310 315 320 

Val Gly Gly Ala Gin Asn Leu Asp Pro Ala Lys Leu Arg He Asn Gly 
325 330 335 

Gly Glu Gly Leu Val Tyr Gly Gin Ser Val Thr Asp Lys Cys He Asp 
340 345 350 

He Asp Thr Thr He Asp Leu Leu Ala Glu Leu Ala Ala Ala Val Arg 
355 360 365 

Glu Arg Arg Ala Ala Ala Lys 
370 375 
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<210> 459 
<211> 1983 
<212> DNA 

<213> Corynebacterium glutamicura 

<220> 

<221> CDS 

<222> (101) . . (1960) 

<223> RXA00579 

<400> 459 

tcgtctaagt ttttctttga gttttcatat gtagaaggca tcgtcggctt cggcctggcg 60 

gtgcttttct cgttgttttg tggttttgtc agaggatgtc atg cgc gtt tta att 115 

Met Arg Val Leu lie 

1 5 

att gat aat tat gat tct ttc acg ttt aat etc gec acc tat gtg gaa 163 

lie Asp Asn Tyr Asp Ser Phe Thr Phe Asn Leu Ala Thr Tyr Val Glu 

10 15 20 

gag gtt acg ggt cag gca cct gtg gtg gtg cct aat gat caa gaa ata 211 
Glu Val Thr Gly Gin Ala Pro Val Val Val Pro Asn Asp Gin Glu lie 
25 30 35 

gat gag atg ctt ttc gac gec gtc ate etc tea cct ggc ccg ggc cac 259 
Asp Glu Met Leu Phe Asp Ala Val lie Leu Ser Pro Gly Pro Gly His 
40 45 50 

gec ggc gtt gcg get gat ttt ggt ate tgt gca ggc gtc att gag cgt 3 07 
Ala Gly Val Ala Ala Asp Phe Gly lie Cys Ala Gly Val lie Glu Arg 
55 60 65 

gca cgc gtt ccg att ttg ggt gtg tgt tta ggc cac cag ggc att gcg 3 55 
Ala Arg Val Pro lie Leu Gly Val Cys Leu Gly His Gin Gly lie Ala 
70 75 80 85 

ttg gee tat ggc ggt gat gtt gat ttg gcg ccc agg ccg gtc cac ggt 403 
Leu Ala Tyr Gly Gly Asp Val Asp Leu Ala Pro Arg Pro Val His Gly 
90 95 100 

gag gtt teg cag ate acc cat gat ggt tea ggt tta ttt gca ggc ate 451 
Glu Val Ser Gin lie Thr His Asp Gly Ser Gly Leu Phe Ala Gly lie 
105 110 115 

cct gaa acg ttt gag gcg gtg cgt tat cac teg atg gtg gca acc cgc 499 
Pro Glu Thr Phe Glu Ala Val Arg Tyr His Ser Met Val Ala Thr Arg 
120 125 130 

ttg ccg gag tea ttg aaa get aca get acc age gat gat ggt ttg ate 547 
Leu Pro Glu Ser Leu Lys Ala Thr Ala Thr Ser Asp Asp Gly Leu lie 
135 140 145 

atg gca ttg gca cat gaa gtg ctt ccg cag tgg ggt gtg caa ttt cat 595 
Met Ala Leu Ala His Glu Val Leu Pro Gin Trp Gly Val Gin Phe His 
150 155 160 165 



ccg gaa tct att ggt gga caa ttc ggc cat cag ate att aag aac ttc 
Pro Glu Ser He Gly Gly Gin Phe Gly His Gin He lie Lys Asn Phe 



643 
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ctt aat tta 
Leu Asn Leu 



ccg etc age 
Pro Leu Ser 
200 

tec tec cat 
Ser Ser His 
215 

ggt gat gee 
Gly Asp Ala 
230 

gag ggg gat 
Glu Gly Asp 



gtt gcg ccc 
Val Ala Pro 



tat gag ctt 
Tyr Glu Leu 
280 

ctt ccg gat 
Leu Pro Asp 
295 

teg gat cag 
Ser Asp Gin 
310 

gaa gaa ace 
Glu Glu Thr 



gcg tec gga 
Ala Ser Gly 



etc gac aaa 
Leu Asp Lys 
360 

tat gaa ate 
Tyr Glu lie 
375 

cct ctg get 
Pro Leu Ala 
390 

ggt gcg tat 
Gly Ala Tyr 



170 

gcg cgc aca 
Ala Arg Thr 
185 

gtt gat tea 
Val Asp Ser 



get ttt tgg 
Ala Phe Trp 



age ggt cct 
Ser Gly Pro 
235 

ttc ttc ace 
Phe Phe Thr 
250 

ggt caa ggt 
Gly Gin Gly 
265 

aaa gcg gaa 
Lys Ala Glu 



gcg cac etc 
Ala His Leu 



gtt egg ttg 
Val Arg Leu 
315 

ate aag aag 
lie Lys Lys 
330 

cac etc get 
His Leu Ala 
345 

att cgc aga 
lie Arg Arg 



tgc ctg acc 
Cys Leu Thr 



gec tat eta 
Ala Tyr Leu 
395 

ctt cag ctg 
Leu Gin Leu 
410 



tat cgc tgg 
Tyr Arg Trp 
190 

gca gcg gtt 
Ala Ala Val 
205 

etc gat gat 
Leu Asp Asp 
220 

etc gca cgc 
Leu Ala Arg 



tgg eta aag 
Trp Leu Lys 



ttt cgt ctt 
Phe Arg Leu 
270 

get ggc gca 
Ala Gly Ala 
285 

att ttt gee 
lie Phe Ala 
300 

ctg gcg ttg 
Leu Ala Leu 



ctg cat aat 
Leu His Asn 



ttg cag gtt 
Leu Gin Val 
350 

gee cag gag 
Ala Gin Glu 
365 

aca aaa ctt 
Thr Lys Leu 
380 

gca ctg cgt 
Ala Leu Arg 



ggg gat acc 

Gly Asp Thr 



175 

caa etc acg 
Gin Leu Thr 



ttt gaa aca 
Phe Glu Thr 



gee caa gga 
Ala Gin Gly 
225 

aca aaa acc 
Thr Lys Thr 
240 

gag gat etc 
Glu Asp Leu 
255 

ggc tgg gtt 
Gly Trp Val 



egg get gcg 
Arg Ala Ala 



gat cgc gee 
Asp Arg Ala 
305 

ggg gag cag 
Gly Glu Gin 
320 

ctt gtc gee 
Leu Val Ala 
335 

cga gat tec 
Arg Asp Ser 



ctg att act 
Leu lie Thr 



cag ggc acc 
Gin Gly Thr 
385 

ggg gee aat 
Gly Ala Asn 
400 

tct att ttg 
Ser lie Leu 
415 



180 

gag aaa act 
Glu Lys Thr 
195 

ttc ttt gee 
Phe Phe Ala 
210 

acc age tat 
Thr Ser Tyr 



cat aat gtc 
His Asn Val 



gee gee aac 
Ala Ala Asn 
260 

ggt tac gtt 
Gly Tyr Val 
275 

cac act teg 
His Thr Ser 
290 

ate gca gtg 
lie Ala Val 



gac gag tgg 
Asp Glu Trp 



ccg egg ata 
Pro Arg lie 
340 

aaa gat gag 
Lys Asp Glu 
355 

cgc ggc gaa 
Arg Gly Glu 
370 

act gat gtg 
Thr Asp Val 



ccc acc gca 
Pro Thr Ala 



agt tec teg 
Ser Ser Ser 
420 



att 691 
lie 



cat 739 
His 



ctt 787 
Leu 



ggc 83 5 

Gly 

245 

tea 883 
Ser 



ggt 931 
Gly 



agt 979 
Ser 



gaa 1027 
Glu 



ttt 1075 

Phe 

325 

cct 1123 
Pro 



tat 1171 
Tyr 



teg 1219 
Ser 



gee 1267 
Ala 



tat 1315 

Tyr 

405 

ccg 1363 
Pro 
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gag egg ttc ate acc att gat teg gca ggg tat gtg gaa tea aag ccc 1411 

Glu Arg Phe lie Thr lie Asp Ser Ala Gly Tyr Val Glu Ser Lys Pro 

425 430 435 

att aaa ggc acc agg ccg cgt ggg cga aca gcg caa gaa gac caa gaa 1459 

lie Lys Gly Thr Arg Pro Arg Gly Arg Thr Ala Gin Glu Asp Gin Glu 

440 445 450 

ate att get gag ctg cgc agt aat cct aaa gat cgt gca gaa aac ttg 1507 

lie lie Ala Glu Leu Arg Ser Asn Pro Lys Asp Arg Ala Glu Asn Leu 

455 460 465 

atg ate gtg gat ttg gtc cgc aac gac tta gec cgc ggc get ttg ccc 1555 

Met lie Val Asp Leu Val Arg Asn Asp Leu Ala Arg Gly Ala Leu Pro 

470 475 480 485 

acc aca gtt aaa aca tec aag ctt ttc gac gtc gaa acc tac gee aca 1603 

Thr Thr Val Lys Thr Ser Lys Leu Phe Asp Val Glu Thr Tyr Ala Thr 

490 495 500 

gtc cac caa ctt gtc age acc gtc tct gca gag ttg ggg cca cgc agt 1651 

Val His Gin Leu Val Ser Thr Val Ser Ala Glu Leu Gly Pro Arg Ser 

505 510 515 

ccg att gag tgc gtg cgc gca gca ttc ccc ggt ggt teg atg act ggt 1699 

Pro lie Glu Cys Val Arg Ala Ala Phe Pro Gly Gly Ser Met Thr Gly 

520 525 530 

gee cca aag ctg cgc acc atg gag ate ate gat gag ctg gag gca get 1747 

Ala Pro Lys Leu Arg Thr Met Glu lie lie Asp Glu Leu Glu Ala Ala 

535 540 545 

cct cgc ggt att tac tea ggt ggc ttg gga tat ttt tec etc gac ggc 1795 

Pro Arg Gly lie Tyr Ser Gly Gly Leu Gly Tyr Phe Ser Leu Asp Gly 

550 555 560 565 

gca gtt gat etc tec atg gtg ate aga act etc gtc ate cag aac aat 1843 

Ala Val Asp Leu Ser Met Val lie Arg Thr Leu Val lie Gin Asn Asn 

570 575 580 

cac gtg gag tac gga gtg ggc ggt gca ctt ctt get ctg tct gat ccg 1891 

His Val Glu Tyr Gly Val Gly Gly Ala Leu Leu Ala Leu Ser Asp Pro 

585 590 595 

gag get gag tgg gag gaa ate cgc gtt aaa tea egg cct ctg ctg aat 1939 

Glu Ala Glu Trp Glu Glu lie Arg Val Lys Ser Arg Pro Leu Leu Asn 

600 605 610 

ttg ttt ggg gtt gaa ttc cca tgaegtaect cgtgtgggac ggt 1983 
Leu Phe Gly Val Glu Phe Pro 
615 620 



<210> 460 
<211> 620 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 460 

Met Arg Val Leu lie lie Asp Asn Tyr Asp Ser Phe Thr Phe Asn Leu 
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15 10 15 

Ala Thr Tyr Val Glu Glu Val Thr Gly Gin Ala Pro Val Val Val Pro 
20 25 30 

Asn Asp Gin Glu lie Asp Glu Met Leu Phe Asp Ala Val lie Leu Ser 
35 40 45 

Pro Gly Pro Gly His Ala Gly Val Ala Ala Asp Phe Gly lie Cys Ala 
50 55 60 

Gly Val lie Glu Arg Ala Arg Val Pro lie Leu Gly Val Cys Leu Gly 
65 70 75 80 

His Gin Gly lie Ala Leu Ala Tyr Gly Gly Asp Val Asp Leu Ala Pro 
85 90 95 

Arg Pro Val His Gly Glu Val Ser Gin lie Thr His Asp Gly Ser Gly 
100 105 110 

Leu Phe Ala Gly lie Pro Glu Thr Phe Glu Ala Val Arg Tyr His Ser 
115 120 125 

Met Val Ala Thr Arg Leu Pro Glu Ser Leu Lys Ala Thr Ala Thr Ser 
130 135 140 

Asp Asp Gly Leu lie Met Ala Leu Ala His Glu Val Leu Pro Gin Trp 
145 150 155 160 

Gly Val Gin Phe His Pro Glu Ser lie Gly Gly Gin Phe Gly His Gin 
165 170 175 

lie lie Lys Asn Phe Leu Asn Leu Ala Arg Thr Tyr Arg Trp Gin Leu 
180 185 190 

Thr Glu Lys Thr lie Pro Leu Ser Val Asp Ser Ala Ala Val Phe Glu 
195 200 205 

Thr Phe Phe Ala His Ser Ser His Ala Phe Trp Leu Asp Asp Ala Gin 
210 215 220 

Gly Thr Ser Tyr Leu Gly Asp Ala Ser Gly Pro Leu Ala Arg Thr Lys 
225 230 235 240 

Thr His Asn Val Gly Glu Gly Asp Phe Phe Thr Trp Leu Lys Glu Asp 
245 250 255 

Leu Ala Ala Asn Ser Val Ala Pro Gly Gin Gly Phe Arg Leu Gly Trp 
260 265 270 

Val Gly Tyr Val Gly Tyr Glu Leu Lys Ala Glu Ala Gly Ala Arg Ala 
275 280 285 

Ala His Thr Ser Ser Leu Pro Asp Ala His Leu lie Phe Ala Asp Arg 
290 . 295 300 

Ala lie Ala Val Glu Ser Asp Gin Val Arg Leu Leu Ala Leu Gly Glu 
305 310 315 320 



Gin Asp Glu Trp Phe Glu Glu Thr lie Lys Lys Leu His Asn Leu Val 
325 330 335 
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Ala Pro Arg lie Pro Ala Ser Gly His Leu Ala Leu Gin Val Arg Asp 
340 345 350 

Ser Lys Asp Glu Tyr Leu Asp Lys lie Arg Arg Ala Gin Glu Leu lie 
355 360 365 

Thr Arg Gly Glu Ser Tyr Glu lie Cys Leu Thr Thr Lys Leu Gin Gly 
370 375. 380 

Thr Thr Asp Val Ala Pro Leu Ala Ala Tyr Leu Ala Leu Arg Gly Ala 
385 390 395 400 

Asn Pro Thr Ala Tyr Gly Ala Tyr Leu Gin Leu Gly Asp Thr Ser lie 
405 410 415 

Leu Ser Ser Ser Pro Glu Arg Phe lie Thr lie Asp Ser Ala Gly Tyr 
420 425 430 

Val Glu Ser Lys Pro lie Lys Gly Thr Arg Pro Arg Gly Arg Thr Ala 
435 440 445 

Gin Glu Asp Gin Glu lie lie Ala Glu Leu Arg Ser Asn Pro Lys Asp 
450 455 460 

Arg Ala Glu Asn Leu Met lie Val Asp Leu Val Arg Asn Asp Leu Ala 
465 470 475 480 

Arg Gly Ala Leu Pro Thr Thr Val Lys Thr Ser Lys Leu Phe Asp Val 
485 490 495 

Glu Thr Tyr Ala Thr Val His Gin Leu Val Ser Thr Val Ser Ala Glu 
500 505 510 

Leu Gly Pro Arg Ser Pro lie Glu Cys Val Arg Ala Ala Phe Pro Gly 
515 520 525 

Gly Ser Met Thr Gly Ala Pro Lys Leu Arg Thr Met Glu lie lie Asp 
530 535 540 

Glu Leu Glu Ala Ala Pro Arg Gly lie Tyr Ser Gly Gly Leu Gly Tyr 
545 550 555 560 

Phe Ser Leu Asp Gly Ala Val Asp Leu Ser Met Val lie Arg Thr Leu 
565 570 575 

Val lie Gin Asn Asn His Val Glu Tyr Gly Val Gly Gly Ala Leu Leu 
580 585 590 

Ala Leu Ser Asp Pro Glu Ala Glu Trp Glu Glu lie Arg Val Lys Ser 
595 600 605 

Arg Pro Leu Leu Asn Leu Phe Gly Val Glu Phe Pro 
610 615 620 



<210> 461 
<211> 747 
<212> DNA 

<213> Corynebacterium glutamicum 
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<22 0> \| 
<221> CDS "3 
<222> (101) . . (724) ^ 
<223> RXA00958 I 

<400> 461 

attctaatcc tcaatctgaa gccgatgaga cgttgcacaa ggcgtatgcc gtgttgaatg 60 

ccattgcgct tgctgctggt tccactttgg aggtcatccg atg aca cac gtt gtt 115 

Met Thr His Val Val 
1 5 

etc att gat aat cac gat tct ttt gtc tac aac ctg gtg gat gcg ttc 163 

Leu lie Asp Asn His Asp Ser Phe Val Tyr Asn Leu Val Asp Ala Phe j: 

10 15 20 1 

gec gtg gec ggt tat aag tgc acg gtg ttc cgc aat acg gtg cca gtg 211 

Ala Val Ala Gly Tyr Lys Cys Thr Val Phe Arg Asn Thr Val Pro Val 
25 30 35 

gaa acc att ttg gca gec aac ccg gac ctg ate tgc ctt tea cct gga 259 

Glu Thr lie Leu Ala Ala Asn Pro Asp Leu lie Cys Leu Ser Pro Gly 
40 45 50 

cct ggt tac cct gec gat gcg ggc aac atg atg gcg ctg ate gag cgc 3 07 

Pro Gly Tyr Pro Ala Asp Ala Gly Asn Met Met Ala Leu lie Glu Arg 

55 60 65 

aca etc ggc cag att cct tta ctg ggt att tgc etc ggc tac cag gca 355 

Thr Leu Gly Gin lie Pro Leu Leu Gly lie Cys Leu Gly Tyr Gin Ala 

70 75 80 85 

etc ate gaa tac cac ggc ggc aag gtt gag cct tgt ggc cct gtg cac 403 

Leu lie Glu Tyr His Gly Gly Lys Val Glu Pro Cys Gly Pro Val His 

90 95 100 

ggc acc acc gac aac atg ate ctt act gat gca ggt gtg cag age cct 451 

Gly Thr Thr Asp Asn Met lie Leu Thr Asp Ala Gly Val Gin Ser Pro 
105 110 115 

gtt ttt gca ggt ctt gee act gat gtt gag cct gat cat cca gaa ate 499 

Val Phe Ala Gly Leu Ala Thr Asp Val Glu Pro Asp His Pro Glu lie 

120 125 130 

cca ggc cgc aag gtt cca att ggc cgt tat cac tea ctg ggc tgc gtg 547 

Pro Gly Arg Lys Val Pro lie Gly Arg Tyr His Ser Leu Gly Cys Val 

135 140 145 

gtt gee cca gac ggt att gaa tea eta ggt acc tgt tec teg gag att 595 

Val Ala Pro Asp Gly lie Glu Ser Leu Gly Thr Cys Ser Ser Glu lie 

150 155 160 165 

ggt gat gtc ate atg gcg gca cgc acc acc gat gga aag gee att ggc 643 

Gly Asp Val lie Met Ala Ala Arg Thr Thr Asp Gly Lys Ala lie Gly 

170 175 180 

ctg cag ttt cac cct gag tea gtg eta age cca acg ggt cct gtc att 691 

Leu Gin Phe His Pro Glu Ser Val Leu Ser Pro Thr Gly Pro Val lie 
185 190 195 



ttg tec cgc tgt gtc gaa cag ctt etc gcg aac taataaaaaa aggatttgat 744 
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Leu Ser Arg Cys Val Glu Gin Leu Leu Ala Asn 
200 205 

tea 747 



<210> 462 
<211> 208 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 462 

Met Thr His Val Val Leu lie Asp Asn His Asp Ser Phe Val Tyr Asn 
15 10 15 

Leu Val Asp Ala Phe Ala Val Ala Gly Tyr Lys Cys Thr Val Phe Arg 
20 25 30 

Asn Thr Val Pro Val Glu Thr lie Leu Ala Ala Asn Pro Asp Leu lie 
35 40 45 

Cys Leu Ser Pro Gly Pro Gly Tyr Pro Ala Asp Ala Gly Asn Met Met 
50 55 60 

Ala Leu lie Glu Arg Thr Leu Gly Gin lie Pro Leu Leu Gly lie Cys 
65 70 75 80 

Leu Gly Tyr Gin Ala Leu lie Glu Tyr His Gly Gly Lys Val Glu Pro 
85 90 95 

Cys Gly Pro Val His Gly Thr Thr Asp Asn Met lie Leu Thr Asp Ala 
100 105 110 

Gly Val Gin Ser Pro Val Phe Ala Gly Leu Ala Thr Asp Val Glu Pro 
115 120 125 

Asp His Pro Glu lie Pro Gly Arg Lys Val Pro lie Gly Arg Tyr His 
130 135 140 

Ser Leu Gly Cys Val Val Ala Pro Asp Gly lie Glu Ser Leu Gly Thr 
145 150 155 160 

Cys Ser Ser Glu lie Gly Asp Val lie Met Ala Ala Arg Thr Thr Asp 
165 170 175 

Gly Lys Ala lie Gly Leu Gin Phe His Pro Glu Ser Val Leu Ser Pro 
180 185 190 

Thr Gly Pro Val lie Leu Ser Arg Cys Val Glu Gin Leu Leu Ala Asn 
195 200 205 



<210> 463 

<211> 469 

<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (469) 

<223> RXN03007 

<400> 463 

cagtttcacc ctgagtcagt gctaagccca acgggtcctg tcattttgtc ccgctgtgtc 60 



gaacagcttc tcgcgaacta ataaaaaaag gatttgattc atg act tct cca gca 

Met Thr Ser Pro Ala 
1 5 



115 



aca ctg aaa gtt etc aac gec tac ttg gat aac ccc act cca acc ctg 
Thr Leu Lys Val Leu Asn Ala Tyr Leu Asp Asn Pro Thr Pro Thr Leu 
10 15 20 



163 



gag gag gca att gag gtg ttc acc ccg ctg acc gtg ggt gaa tac gat 
Glu Glu Ala lie Glu Val Phe Thr Pro Leu Thr Val Gly Glu Tyr Asp 
25 30 35 



211 



gac gtg cac ate gca gcg ctg ctt gec acc ate cgt act cgc ggt gag 
Asp Val His lie Ala Ala Leu Leu Ala Thr lie Arg Thr Arg Gly Glu 
40 45 50 



259 



cag ttc get gat att gee ggc get gec aag gcg ttc etc gcg gcg get 
Gin Phe Ala Asp lie Ala Gly Ala Ala Lys Ala Phe Leu Ala Ala Ala 
55 60 65 



307 



cgt ccg ttc ccg att act ggc gca ggt ttg eta gat tec get ggt act 
Arg Pro Phe Pro lie Thr Gly Ala Gly Leu Leu Asp Ser Ala Gly Thr 
70 75 80 85 



355 



ggt ggc gac ggt gec aac acc ate aac ate acc acc ggc gca tec ctg 
Gly Gly Asp Gly Ala Asn Thr lie Asn lie Thr Thr Gly Ala Ser Leu 
90 95 100 



403 



ate gca gca tec ggt gga gtg aag ctg gtt aag cac ggc aac cgt teg 
lie Ala Ala Ser Gly Gly Val Lys Leu Val Lys His Gly Asn Arg Ser 
105 110 115 



451 



gtg age tec aag tec ggc 
Val Ser Ser Lys Ser Gly 
120 



469 



<210> 464 
<211> 123 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 464 

Met Thr Ser Pro Ala Thr Leu Lys Val Leu Asn Ala Tyr Leu Asp Asn 
15 10 15 

Pro Thr Pro Thr Leu Glu Glu Ala lie Glu Val Phe Thr Pro Leu Thr 
20 25 30 

Val Gly Glu Tyr Asp Asp Val His lie Ala Ala Leu Leu Ala Thr lie 
35 40 45 



Arg Thr Arg Gly Glu Gin Phe Ala Asp lie Ala Gly Ala Ala Lys Ala 
50 55 60 
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Phe Leu Ala Ala Ala Arg Pro Phe 
65 70 

Asp Ser Ala Gly Thr Gly Gly Asp 
85 

Thr Gly Ala Ser Leu lie Ala Ala 
100 

His Gly Asn Arg Ser Val Ser Ser 
115 120 



Pro lie Thr Gly Ala Gly Leu Leu 
75 80 

Gly Ala Asn Thr lie Asn lie Thr 
90 95 

Ser Gly Gly Val Lys Leu Val Lys 
105 110 

Lys Ser Gly 



<210> 465 
<211> 564 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (541) 

<223> RXN02918 

<400> 465 

agattgtcgc ttttcccatt tctccgggtt ttctggaact ttttgggcgt atgctgggaa 60 



tgattctatt attgccaaat cagaaagcag gagagacccg atg age gaa ate eta 

Met Ser Glu lie Leu 
1 5 



115 



gaa acc tat tgg gca ccc cac ttt gga aaa acc gaa gaa gee aca gca 
Glu Thr Tyr Trp Ala Pro His Phe Gly Lys Thr Glu Glu Ala Thr Ala 
10 15 20 



163 



etc gtt tea tac ctg gca caa get tec ggc gat ccc att gag gtt cac 
Leu Val Ser Tyr Leu Ala Gin Ala Ser Gly Asp Pro lie Glu Val His 
25 30 35 



211 



acc ctg ttc ggg gat tta ggt tta gac gga etc tct gga aac tac acc 
Thr Leu Phe Gly Asp Leu Gly Leu Asp Gly Leu Ser Gly Asn Tyr Thr 
40 45 50 



259 



gac act gag att gac ggc tac ggc gac gca ttc ctg ctg gtt gca gcg 
Asp Thr Glu lie Asp Gly Tyr Gly Asp Ala Phe Leu Leu Val Ala Ala 
55 60 65 



307 



eta tec gtg ttg atg get gaa aac aaa gca aca ggt ggc gtg aat ctg 
Leu Ser Val Leu Met Ala Glu Asn Lys Ala Thr Gly Gly Val Asn Leu 
70 75 80 85 



355 



ggt gag ctt ggg gga get gat aaa teg ate egg ctg cat gtt gaa tec 
Gly Glu Leu Gly Gly Ala Asp Lys Ser lie Arg Leu His Val Glu Ser 
90 95 100 



403 



aag gag aac acc caa ate aac acc gca ttg aag tat ttt gcg etc tec 
Lys Glu Asn Thr Gin lie Asn Thr Ala Leu Lys Tyr Phe Ala Leu Ser 
105 110 115 



451 



cca gaa gac cac gca gca gca gat cgc ttc gat gag gat gac ctg tct 
Pro Glu Asp His Ala Ala Ala Asp Arg Phe Asp Glu Asp Asp Leu Ser 



499 



BGI-121CP 



-657- 



120 125 ' 130 

gag ctt gcc aac ttg agt gaa gag ctg cgc gga cag ctg gac 541 
Glu Leu Ala Asn Leu Ser Glu Glu Leu Arg Gly Gin Leu Asp 
135 140 145 

taattgtctc ccatttaagg agt 564 



<210> 466 
<211> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 466 

Met Ser Glu lie Leu Glu Thr Tyr Trp Ala Pro His Phe Gly Lys Thr 
15 10 15 

Glu Glu Ala Thr Ala Leu Val Ser Tyr Leu Ala Gin Ala Ser Gly Asp 
20 25 30 

Pro lie Glu Val His Thr Leu Phe Gly Asp Leu Gly Leu Asp Gly Leu 
35 40 45 

Ser Gly Asn Tyr Thr Asp Thr Glu lie Asp Gly Tyr Gly Asp Ala Phe 
50 55 60 

Leu Leu Val Ala Ala Leu Ser Val Leu Met Ala Glu Asn Lys Ala Thr 
65 70 75 80 

Gly Gly Val Asn Leu Gly Glu Leu Gly Gly Ala Asp Lys Ser lie Arg 
85 90 95 

Leu His Val Glu Ser Lys Glu Asn Thr Gin lie Asn Thr Ala Leu Lys 
100 105 110 

Tyr Phe Ala Leu Ser Pro Glu Asp His Ala Ala Ala Asp Arg Phe Asp 
115 120 125 

Glu Asp Asp Leu Ser Glu Leu Ala Asn Leu Ser Glu Glu Leu Arg Gly 
130 135 140 

Gin Leu Asp 
145 



<210> 467 
<211> 735 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (712) 

<223> RXN01116 

<400> 467 

tgccaggaat ttacgtcaac cgcgtcgtcc acgttggacc gcaggaaacc ggaatcgaaa 60 



acaggacggt gtctaactaa tgacttggga tcataaccaa atg gca gcc cgc gtt 115 

Met Ala Ala Arg Val 
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gcc cag gaa ctt gaa gac ggc cag tac gtc aac etc ggc ate ggc atg 163 
Ala Gin Glu Leu Glu Asp Gly Gin Tyr Val Asn Leu Gly lie Gly Met 

10 15 20 

cct aca ctt ate ccc ggc tac ctg cct gag gga eta gag gtt ate ctt 211 

Pro Thr Leu lie Pro Gly Tyr Leu Pro Glu Gly Leu Glu Val lie Leu 

25 30 35 

cac tec gaa aac ggt gtg ctg ggc gtt gga cct tac cca act gaa gag 259 
His Ser Glu Asn Gly Val Leu Gly Val Gly Pro Tyr Pro Thr Glu Glu 

40 45 50 

gaa ctt gat cct gag ctg ate aac gee ggc aag gaa acc ate acg gtt 3 07 

Glu Leu Asp Pro Glu Leu lie Asn Ala Gly Lys Glu Thr lie Thr Val 

55 60 65 

gca cct ggc gca tec tac ttc tec tct tct gat tct ttc gec atg ate 355 

Ala Pro Gly Ala Ser Tyr Phe Ser Ser Ser Asp Ser Phe Ala Met lie 

70 75 80 85 

cgc tec aag tct gtc gac gtt gca gtc ttg ggc gtt atg gaa gtc tec 403 

Arg Ser Lys Ser Val Asp Val Ala Val Leu Gly Val Met Glu Val Ser 

90 95 100 

cag tac ggc gac ctg gec aac tgg atg att ccc ggc aag ctg gtc aag 451 

Gin Tyr Gly Asp Leu Ala Asn Trp Met lie Pro Gly Lys Leu Val Lys 

105 110 115 

ggt atg ggt ggc gca atg gat ctg gtg cac ggc gca tec aag ate ate 499 

Gly Met Gly Gly Ala Met Asp Leu Val His Gly Ala Ser Lys lie lie 

120 125 130 

gee atg acc gat cac ate acc aag aag ggc get ccg aag ate ctt aag 547 

Ala Met Thr Asp His lie Thr Lys Lys Gly Ala Pro Lys lie Leu Lys 

135 140 145 

gag tgt cgc etc cca ctg act ggc gcg aag tgc gtg gac atg att gtc 595 

Glu Cys Arg Leu Pro Leu Thr Gly Ala Lys Cys Val Asp Met lie Val 

150 155 160 165 

acc acc cac get gtg ttc tct gtg gac cct gaa gaa ggc etc acg etc 643 

Thr Thr His Ala Val Phe Ser Val Asp Pro Glu Glu Gly Leu Thr Leu 

170 175 180 

ate gag tgc gee gac ggt gtc acc gtt gag gaa etc cgc gaa ate acc 691 

lie Glu Cys Ala Asp Gly Val Thr Val Glu Glu Leu Arg Glu lie Thr 

185 190 195 

gaa gee gat ttc aaa gtt get taagcaaacg ctgegcaatt aag 735 
Glu Ala Asp Phe Lys Val Ala 
200 



<210> 468 
<211> 204 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 468 
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Met Ala Ala Arg Val Ala Gin Glu Leu Glu Asp Gly Gin Tyr Val Asn 
15 10 15 

Leu Gly lie Gly Met Pro Thr Leu lie Pro Gly Tyr Leu Pro Glu Gly 
20 25 30 

Leu Glu Val lie Leu His Ser Glu Asn Gly Val Leu Gly Val Gly Pro 
35 40 45 

Tyr Pro Thr Glu Glu Glu Leu Asp Pro Glu Leu lie Asn Ala Gly Lys 
50 55 60 

Glu Thr lie Thr Val Ala Pro Gly Ala Ser Tyr Phe Ser Ser Ser Asp 
65 70 75 80 

Ser Phe Ala Met lie Arg Ser Lys Ser Val Asp Val Ala Val Leu Gly 
85 90 95 

Val Met Glu Val Ser Gin Tyr Gly Asp Leu Ala Asn Trp Met lie Pro 
100 105 110 

Gly Lys Leu Val Lys Gly Met Gly Gly Ala Met Asp Leu Val His Gly 
115 120 125 

Ala Ser Lys lie lie Ala Met Thr Asp His lie Thr Lys Lys Gly Ala 
130 135 140 

Pro Lys lie Leu Lys Glu Cys Arg Leu Pro Leu Thr Gly Ala Lys Cys 
145 150 155 160 

Val Asp Met lie Val Thr Thr His Ala Val Phe Ser Val Asp Pro Glu 
165 170 175 

Glu Gly Leu Thr Leu lie Glu Cys Ala Asp Gly Val Thr Val Glu Glu 
180 185 190 

Leu Arg Glu lie Thr Glu Ala Asp Phe Lys Val Ala 
195 200 



<210> 469 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (853 ) 

<223> RXN01115 

<400> 469 

ctcaccgcat gcagcgtgaa aacactcagt 
gccagggtct tgcagctgtc tttgaaaagg 



acggactggc caccatgtgc atcggtggcg 60 

agaactaaaa atg get att ttg cac 115 
Met Ala lie* Leu His 
1 5 



age gtt tec tac gga act tec gac aac ace ttg gtg ttc att ggc teg 163 
Ser Val Ser Tyr Gly Thr Ser Asp Asn Thr Leu Val Phe lie Gly Ser 
10 15 20 
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ttg ggt tec acc acc gac atg tgg ctg cca cag ctg gat gec ttg cat 211 
Leu Gly Ser Thr Thr Asp Met Trp Leu Pro Gin Leu Asp Ala Leu His 
25 30 35 

aag gat ttc cgc gtc ate get gtt gat cac cgc gga cat ggt ctg tct 259 
Lys Asp Phe Arg Val lie Ala Val Asp His Arg Gly His Gly Leu Ser 
40 45 50 

gaa. etc ate gaa ggc acc ccc act gtg gcg gat ctg gcg cag gat gtg 307 
Glu Leu lie Glu Gly Thr Pro Thr Val Ala Asp Leu Ala Gin Asp Val 
55 60 65 

ctg gat acc etc gat gac ctg ggt gtc gga aac ttc ggc gtc ate gga 355 
Leu Asp Thr Leu Asp Asp Leu Gly Val Gly Asn Phe Gly Val lie Gly 
70 75 80 85 

eta tct etc ggc gga gcg gtt gca caa tac ttg gcg gee acc tct gat 403 
Leu Ser Leu Gly Gly Ala Val Ala Gin Tyr Leu Ala Ala Thr Ser Asp 
90 95 100 

cgt gtc acc aag gca gca ttc atg tgt acc get gca aaa ttc ggc gag 451 
Arg Val Thr Lys Ala Ala Phe Met Cys Thr Ala Ala Lys Phe Gly Glu 
105 110 115 

ccc cag ggc tgg eta gat cgc gec gca gcg tgc cgc gaa aac ggc act 49 9 
Pro Gin Gly Trp Leu Asp Arg Ala Ala Ala Cys Arg Glu Asn Gly Thr 
120 125 130 

ggt tct ctg tec gaa get gtg ate cag cgc tgg ttc tec ccc act tgg 547 
Gly Ser Leu Ser Glu Ala Val lie Gin Arg Trp Phe Ser Pro Thr Trp 
135 140 145 

ttg gag aac aac cca gcg tec cgc gag cac ttc gaa gee atg gtt gee 595 
Leu Glu Asn Asn Pro Ala Ser Arg Glu His Phe Glu Ala Met Val Ala 
150 155 160 165 

ggc acc cca tct gag ggt tac gcg ctg tgc tgc gag gcg ttg gca acc 643 
Gly Thr Pro Ser Glu Gly Tyr Ala Leu Cys Cys Glu Ala Leu Ala Thr 
170 175 180 

tgg gat ttc acc gat cgc ctg gga gaa ate acc gtg cca gtg etc acc 691 
Trp Asp Phe Thr Asp Arg Leu Gly Glu lie Thr Val Pro Val Leu Thr 
185 190 195 

ate gca ggt gee gat gac ccc tec act cct cca gca acc gtg cag ate 739 
lie Ala Gly Ala Asp Asp Pro Ser Thr Pro Pro Ala Thr Val Gin lie 
200 205 210 

att gec gat ggc gtt ggc ggc gag tec cgc gca gag gtc eta age cca 787 
lie Ala Asp Gly Val Gly Gly Glu Ser Arg Ala Glu Val Leu Ser Pro 
215 220 225 

gec gcg cac gta cca acc gtg gaa cgt cca aac gag gta aat gaa ctg 835 
Ala Ala His Val Pro Thr Val Glu Arg Pro Asn Glu Val Asn Glu Leu 
230 235 240 245 

eta gca cag cat ttc get taatgttgta ggcatgttca caa 876 
Leu Ala Gin His Phe Ala 
250 
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<210> 470 
<211> 251 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 470 

Met Ala lie Leu His Ser Val Ser Tyr Gly Thr Ser Asp Asn Thr Leu 
15 10 15 

Val Phe lie Gly Ser Leu Gly Ser Thr Thr Asp Met Trp Leu Pro Gin 
20 25 30 

Leu Asp Ala Leu His Lys Asp Phe Arg Val lie Ala Val Asp His Arg 
35 40 45 

Gly His Gly Leu Ser Glu Leu lie Glu Gly Thr Pro Thr Val Ala Asp 
50 55 60 

Leu Ala Gin Asp Val Leu Asp Thr Leu Asp Asp Leu Gly Val Gly Asn 
65 70 75 80 

Phe Gly Val lie Gly Leu Ser Leu Gly Gly Ala Val Ala Gin Tyr Leu 
85 90 95 

Ala Ala Thr Ser Asp Arg Val Thr Lys Ala Ala Phe Met Cys Thr Ala 
100 105 110 

Ala Lys Phe Gly Glu Pro Gin Gly Trp Leu Asp Arg Ala Ala Ala Cys 
115 120 125 

Arg Glu Asn Gly Thr Gly Ser Leu Ser Glu Ala Val lie Gin Arg Trp 
130 135 140 

Phe Ser Pro Thr Trp Leu Glu Asn Asn Pro Ala Ser Arg Glu His Phe 
145 150 155 160 

Glu Ala Met Val Ala Gly Thr Pro Ser Glu Gly Tyr Ala Leu Cys Cys 
165 170 175 

Glu Ala Leu Ala Thr Trp Asp Phe Thr Asp Arg Leu Gly Glu lie Thr 
180 185 190 

Val Pro Val Leu Thr lie Ala Gly Ala Asp Asp Pro Ser Thr Pro Pro 
195 200 205 

Ala Thr Val Gin lie lie Ala Asp Gly Val Gly Gly Glu Ser Arg Ala 
210 215 220 

Glu Val Leu Ser Pro Ala Ala His Val Pro Thr Val Glu Arg Pro Asn 
225 230 235 240 

Glu Val Asn Glu Leu Leu Ala Gin His Phe Ala 
245 250 



<210> 471 
<211> 1284 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (1261) 
<223> RXS00116 



<400> 471 

cgcggcacgc acgctggggg caagcgtcga caagcacaaa ctttttgctt aattgaatcc 60 

tttgcgcacc aatcaatggg ggatcaaata tagtagctgc atg agt aat gac ttc 115 

Met Ser Asn Asp Phe 
1 5 

gtc gtt tct agg ctt aga ccc ttt ggt gaa acg att ttt gca acc atg 163 

Val Val Ser Arg Leu Arg Pro Phe Gly Glu Thr lie Phe Ala Thr Met 
10 15 20 

acc cag cga get gtt gag gcg ggt gca ate aat ctt ggt cag ggc ttt 211 
Thr Gin Arg Ala Val Glu Ala Gly Ala lie Asn Leu Gly Gin Gly Phe 
25 30 35 

cct gat gag gat ggt cct cgt egg atg tta gag ate gcg teg gag cag 259 
Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu lie Ala Ser Glu Gin 
40 45 50 

att etc ggg gga aat aat cag tat teg gcg ggg cgt ggg gat get teg 3 07 
lie Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala Ser 
55 60 65 

ttg agg gca get gtg get cgt gat cat ttg gag agg ttt gat ctg gag 3 55 
Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu Glu 
70 75 80 85 

tac aac cct gat teg gag gtg ttg ate acg gtg ggg gee act gag gcg 403 
Tyr Asn Pro Asp Ser Glu Val Leu lie Thr Val Gly Ala Thr Glu Ala 
90 95 100 

att acg gcg act gtg ttg ggt ttg gtg gag cct ggg gat gaa gtg ate 451 
lie Thr Ala Thr Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val lie 
105 110 115 

gtt ttg gaa ccg tat tac gat gcg tat gcg gcg get att gcg ttg gcg 499 
Val Leu Glu Pro Tyr Tyr Asp Ala Tyr Ala Ala Ala lie Ala Leu Ala 
120 125 130 

ggg gcg acg egg gtg gcg gtt cct ttg cag gag gtg gag aac teg tgg 547 
Gly Ala Thr Arg Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser Trp 
135 140 145 

gat gtg gat gtc gat aag ttg cat gcg gcg gtg act aag aag acg egg 595 
Asp Val Asp Val Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr Arg 
150 155 160 165 

atg att ate gtt aat teg ccg cat aat ccg acg ggt teg gtg ttt tct 643 
Met lie lie Val Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe Ser 
170 175 180 

aag aag gcg ttg aag cag ttg gcg ggt gtt get cgt gcg tat gac ttg 691 
Lys Lys Ala Leu Lys Gin Leu Ala Gly Val Ala Arg Ala Tyr Asp Leu 
185 190 195 

ttg gtg ttg tea gat gag gtg tat gag cat ctt gtt ttt gat gat cag 739 
Leu Val Leu Ser Asp Glu Val Tyr Glu His Leu Val Phe Asp Asp Gin 
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200 205 210 

aag cat gtg agt gtc gcg aag ctg ccc ggt atg tgg gat cgc acg gtg 7 87 

Lys His Val Ser Val Ala Lys Leu Pro Gly Met Trp Asp Arg Thr Val 
215 220 225 

acg gtg teg teg gcg gcg aaa acg ttc aat gtg act ggt tgg aag acg 83 5 

Thr Val Ser Ser Ala Ala Lys Thr Phe Asn Val Thr Gly Trp Lys Thr 
230 235 . 240 245 

ggg tgg gcg ttg gca ccg gag ccg ttg ttg gag gcg gtg ttg aag gcg 883 

Gly Trp Ala Leu Ala Pro Glu Pro Leu Leu Glu Ala Val Leu Lys Ala 
250 255 260 

aag cag ttt atg tct tat gtg ggg get aca cct ttt cag ccg get gtg 931 

Lys Gin Phe Met Ser Tyr Val Gly Ala Thr Pro Phe Gin Pro Ala Val 
265 270 275 

gcg cat gcg att gaa cat gag cag aag tgg gtg tea aag atg tct aag 979 

Ala His Ala lie Glu His Glu Gin Lys Trp Val Ser Lys Met Ser Lys 

280 285 290 

ggg ctt gag etc aag egg gat att ttg cgt act gcg tta gat aag gcg 1027 

Gly Leu Glu Leu Lys Arg Asp lie Leu Arg Thr Ala Leu Asp Lys Ala 
295 300 305 

ggg ctg aag act cat gac agt atg ggc acg tat ttc ate gtt gcg gat 1075 

Gly Leu Lys Thr His Asp Ser Met Gly Thr Tyr Phe lie Val Ala Asp 
310 315 320 325 

att ggg gat cgt gat ggt gcg gag ttc tgt ttt gag ttg att gag aag 1123 

lie Gly Asp Arg Asp Gly Ala Glu Phe Cys Phe Glu Leu lie Glu Lys 
330 335 340 

gtt ggg gtg gcg gcg att ccg gtg cag gcg ttt gtg gat cat ccg aag 1171 

Val Gly Val Ala Ala lie Pro Val Gin Ala Phe Val Asp His Pro Lys 
345 350 355 

aag tgg teg teg aag gtt cgt ttt gcg ttt tgc aaa aaa gaa gag acg 1219 

Lys Trp Ser Ser Lys Val Arg Phe Ala Phe Cys Lys Lys Glu Glu Thr 

360 365 370 

etc cgc gaa get gcg gag cgt etc aag ggg att aag aaa eta 1261 

Leu Arg Glu Ala Ala Glu Arg Leu Lys Gly lie Lys Lys Leu 
375 380 385 

tagtttgaac aggttgttgg ggg 1284 



<210> 472 
<211> 387 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 472 

Met Ser Asn Asp Phe Val Val Ser Arg Leu Arg Pro Phe Gly Glu Thr 
1 5 10 15 



lie Phe Ala Thr Met Thr Gin Arg Ala Val Glu Ala Gly Ala lie Asn 
20 25 30 
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Leu Gly Gin Gly 
35 

lie Ala Ser Glu 
50 

Arg Gly Asp Ala 
65 

Arg Phe Asp Leu 



Gly Ala Thr Glu 
100 

Gly Asp Glu Val 
115 

Ala lie Ala Leu 
130 

Val Glu Asn Ser 
145 

Thr Lys Lys Thr 



Gly Ser Val Phe 
180 

Arg Ala Tyr Asp 
195 

Val Phe Asp Asp 
210 

Trp Asp Arg Thr 
225 

Thr Gly Trp Lys 



Ala Val Leu Lys 
260 

Phe Gin Pro Ala 
275 

Ser Lys Met Ser 
290 

Ala Leu Asp Lys 
305 

Phe lie Val Ala 



Glu Leu lie Glu 
340 



Phe Pro Asp Glu 
40 

Gin lie Leu Gly 
55 

Ser Leu Arg Ala 
70 

Glu Tyr Asn Pro 
85 

Ala lie Thr Ala 



lie Val Leu Glu 
120 

Ala Gly Ala Thr 
135 

Trp Asp Val Asp 
150 

Arg Met lie lie 
165 

Ser Lys Lys Ala 



Leu Leu Val Leu 
200 

Gin Lys His Val 
215 

Val Thr Val Ser 
230 

Thr Gly Trp Ala 
245 

Ala Lys Gin Phe 



Val Ala His Ala 
280 

Lys Gly Leu Glu 
295 

Ala Gly Leu Lys 
310 

Asp lie Gly Asp 
325 

Lys Val Gly Val 



Asp Gly Pro Arg 



Gly Asn Asn Gin 
60 

Ala Val Ala Arg 
75 

Asp Ser Glu Val 
90 

Thr Val Leu Gly 
105 

Pro Tyr Tyr Asp 



Arg Val Ala Val 
140 

Val Asp Lys Leu 
155 

Val Asn Ser Pro 
170 

Leu Lys Gin Leu 
185 

Ser Asp Glu Val 



Ser Val Ala Lys 
220 

Ser Ala Ala Lys 
235 

Leu Ala Pro Glu 
250 

Met Ser Tyr Val 
265 

lie Glu His Glu 



Leu Lys Arg Asp 
300 

Thr His Asp Ser 
315 

Arg Asp Gly Ala 
330 

Ala Ala He Pro 
345 



Arg Met Leu Glu 
45 

Tyr Ser Ala Gly 



Asp His Leu Glu 
80 

Leu He Thr Val 
95 

Leu Val Glu Pro 
110 

Ala Tyr Ala Ala 
125 

Pro Leu Gin Glu 



His Ala Ala Val 
160 

His Asn Pro Thr 
175 

Ala Gly Val Ala 
190 

Tyr Glu His Leu 
205 

Leu Pro Gly Met 



Thr Phe Asn Val 
240 

Pro Leu Leu Glu 
255 

Gly Ala Thr Pro 
270 

Gin Lys Trp Val 
285 

He Leu Arg Thr 



Met Gly Thr Tyr 
320 

Glu Phe Cys Phe 
335 

Val Gin Ala Phe 
350 



Val Asp His Pro Lys Lys Trp Ser Ser Lys Val Arg Phe Ala Phe Cys 
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355 360 365 

Lys Lys Glu Glu Thr Leu Arg Glu Ala Ala Glu Arg Leu Lys Gly lie 
370 375 380 

Lys Lys Leu 
385 



<210> 473 
<211> 607 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (607) 

<223> FRXA00116 

<400> 473 

tttgcgcacc aatcaatggg ggatcaaata tagtagctgc atgagtaatg acttcgtcgt 6 0 

ttctaggctt agaccctttg gtgaaacgat ttttgcaacc atg acc cag cga get 115 

Met Thr Gin Arg Ala 
1 5 

gtt gag gcg ggt gca ate aat ctt ggt cag ggc ttt cct gat gag gat 163 

Val Glu Ala Gly Ala lie Asn Leu Gly Gin Gly Phe Pro Asp Glu Asp 
10 15 20 

ggt cct cgt egg atg tta gag ate gcg teg gag cag att etc ggg gga 211 
Gly Pro Arg Arg Met Leu Glu lie Ala Ser Glu Gin lie Leu Gly Gly 
25 30 35 

aat aat cag tat teg gcg ggg cgt ggg gat get teg ttg agg gca get 259 
Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala Ser Leu Arg Ala Ala 
40 45 50 

gtg get cgt gat cat ttg gag agg ttt gat ctg gag tac aac cct gat 3 07 
Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu Glu Tyr Asn Pro Asp 
55 60 65 

teg gag gtg ttg ate acg gtg ggg gec act gag gcg att acg gcg act 3 55 
Ser Glu Val Leu lie Thr Val Gly Ala Thr Glu Ala lie Thr Ala Thr 
70 75 80 85 

gtg ttg ggt ttg gtg gag cct ggg gat gaa gtg ate gtt ttg gaa ccg 403 
Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val lie Val Leu Glu Pro 
90 95 100 

tat tac gat gcg tat gcg gcg get att gcg ttg gcg ggg gcg acg egg 451 
Tyr Tyr Asp Ala Tyr Ala Ala Ala lie Ala Leu Ala Gly Ala Thr Arg 
105 110 115 

gtg gcg gtt cct ttg cag gag gtg gag aac teg tgg gat gtg gat gtc 499 
Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser Trp Asp Val Asp Val 
120 125 130 

gat aag ttg cat gcg gcg gtg act aag aag acg egg atg att ate gtt 547 
Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr Arg Met lie lie Val 
135 140 145 
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aat teg ccg cat aat ccg acg ggt teg gtg ttt tct aag aag gcg ttg 595 
Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe Ser Lys Lys Ala Leu 
150 155 160 165 

aag cag ttg gcg 607 
Lys Gin Leu Ala 



<210> 474 
<211> 169 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 474 

Met Thr Gin Arg Ala Val Glu Ala Gly Ala lie Asn Leu Gly Gin Gly 
15 10 15 

Phe Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu lie Ala Ser Glu 
20 25 30 

Gin lie Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala 
35 40 45 

Ser Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu 
50 55 60 

Glu Tyr Asn Pro Asp Ser Glu Val Leu lie Thr Val Gly Ala Thr Glu 
65 70 75 80 

Ala lie Thr Ala Thr Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val 
85 90 95 

lie Val Leu Glu Pro Tyr Tyr Asp Ala Tyr Ala Ala Ala lie Ala Leu 
100 105 110 

Ala Gly Ala Thr Arg Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser 
115 120 125 

Trp Asp Val Asp Val Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr 
130 135 140 

Arg Met lie lie Val Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe 
145 150 155 160 

Ser Lys Lys Ala Leu Lys Gin Leu Ala 
165 



<210> 475 
<211> 843 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (820) 

<223> RXS00391 



<400> 475 
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atcttgtaga tcccaccgca attctgggag atctcgagga cgcaatctct ggaagaaaac 60 

tttcctcccc atccctgtac aagataaaac ccgtgcacag ttg ctg cgc gat tct 115 

Leu Leu Arg Asp Ser 

1 5 

caa cga gtt ggc etc gec ate gat cct teg ate get ttg gtg atg gee 163 

Gin Arg Val Gly Leu Ala lie Asp Pro Ser lie Ala Leu Val Met Ala 

10 15 20 

act tct ggt tct aca ggt acc ccg aag ggc get cag etc act ccg ttg 211 

Thr Ser Gly Ser Thr Gly Thr Pro Lys Gly Ala Gin Leu Thr Pro Leu 
25 30 35 

aat ttg gtg agt tec gee gat get acg cat cag ttt tta ggt ggc gaa 259 

Asn Leu Val Ser Ser Ala Asp Ala Thr His Gin Phe Leu Gly Gly Glu 

40 45 50 

ggc cag tgg ttg ctt gee atg cca gca cac cac att gca ggc atg cag 3 07 

Gly Gin Trp Leu Leu Ala Met Pro Ala His His lie Ala Gly Met Gin 

55 60 65 

gtg ctt ctt cga age etc att get gga gtt gag cca eta get att gat 355 

Val Leu Leu Arg Ser Leu lie Ala Gly Val Glu Pro Leu Ala lie Asp 

70 75 80 85 

etc age aca ggt ttt cac att gac get ttc gca ggc gee gcg gca gaa 403 

Leu Ser Thr Gly Phe His lie Asp Ala Phe Ala Gly Ala Ala Ala Glu 

90 95 100 

ctg aaa aat acc ggc gac cgc gtc tat aca tec ttg act cca atg cag 451 

Leu Lys Asn Thr Gly Asp Arg Val Tyr Thr Ser Leu Thr Pro Met Gin 

105 110 115 

tta ctt aaa gca atg gac tec ttg caa ggc att gaa gee ctg aaa ctt 499 

Leu Leu Lys Ala Met Asp Ser Leu Gin Gly lie Glu Ala Leu Lys Leu 

120 125 130 

ttt gat gtc att ctt gtt ggc ggt get gca ttg tct aag cag gee cga 547 

Phe Asp Val lie Leu Val Gly Gly Ala Ala Leu Ser Lys Gin Ala Arg 

135 140 145 

att tct gcg gag cag eta gac ate aac att gtc acc acc tac ggc tec 595 

lie Ser Ala Glu Gin Leu Asp lie Asn lie Val Thr Thr Tyr Gly Ser 

150 155 160 165 

tea gag act tea ggt ggc tgc gtt tat gat ggc aag ccc att ccc ggc 643 

Ser Glu Thr Ser Gly Gly Cys Val Tyr Asp Gly Lys Pro lie Pro Gly 

170 175 180 

gcg aaa gtc cgt att teg gat gag cgc att gag ttg ggt ggc ccg atg 691 

Ala Lys Val Arg lie Ser Asp Glu Arg lie Glu Leu Gly Gly Pro Met 

185 190 195 

att gcg cag ggc tac aga aat gca cct gaa cat ccg gat ttc gee aac 739 

lie Ala Gin Gly Tyr Arg Asn Ala Pro Glu His Pro Asp Phe Ala Asn 

200 205 210 

ggt tgg ttt acc acc tct gat tea ggt gaa etc cac gac ggg att 787 

Glu Gly Trp Phe Thr Thr Ser Asp Ser Gly Glu Leu His Asp Gly lie 

215 220 225 
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etc acc gtg act ggt cgc gtg gat acc cgt cat tgattccggt ggattgaagt 840 
Leu Thr Val Thr Gly Arg Val Asp Thr Arg His 
230 235 240 

tgc 843 



<210> 476 
<211> 240 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 476 

Leu Leu Arg Asp Ser Gin Arg Val Gly Leu Ala lie Asp Pro Ser lie 
15 10 15 

Ala Leu Val Met Ala Thr Ser Gly Ser Thr Gly Thr Pro Lys Gly Ala 
20 25 30 

Gin Leu Thr Pro Leu Asn Leu Val Ser Ser Ala Asp Ala Thr His Gin 
35 40 45 

Phe Leu Gly Gly Glu Gly Gin Trp Leu Leu Ala Met Pro Ala His His 
50 55 60 

He Ala Gly Met Gin Val Leu Leu Arg Ser Leu He Ala Gly Val Glu 
65 70 75 80 

Pro Leu Ala He Asp Leu Ser Thr Gly Phe His He Asp Ala Phe Ala 
85 90 95 

Gly Ala Ala Ala Glu Leu Lys Asn Thr Gly Asp Arg Val Tyr Thr Ser 
100 105 110 

Leu Thr Pro Met Gin Leu Leu Lys Ala Met Asp Ser Leu Gin Gly He 
115 120 125 

Glu Ala Leu Lys Leu Phe Asp Val He Leu Val Gly Gly Ala Ala Leu 
130 135 140 

Ser Lys Gin Ala Arg He Ser Ala Glu Gin Leu Asp He Asn He Val 
145 150 155 160 

Thr Thr Tyr Gly Ser Ser Glu Thr Ser Gly Gly Cys Val Tyr Asp Gly 
165 170 175 

Lys Pro He Pro Gly Ala Lys Val Arg He Ser Asp Glu Arg He Glu 
180 185 190 

Leu Gly Gly Pro Met He Ala Gin Gly Tyr Arg Asn Ala Pro Glu His 
195 200 205 

Pro Asp Phe Ala Asn Glu Gly Trp Phe Thr Thr Ser Asp Ser Gly Glu 
210 215 220 



Leu His Asp Gly He Leu Thr Val Thr Gly Arg Val Asp Thr Arg His 
225 230 235 240 
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<210> 477 
<211> 1017 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (994) 

<223> RXS00393 

<400> 477 

tctattcatt tcacaatagc gtttcacact cccccatagc ctgccgaacg tatttcaagc 60 

aattgcgcga tcgagtatgt gatggggaaa gatagaggtt atg tct cac acg gaa 115 

Met Ser His Thr Glu 
1 5 

ccc cag ccg aat tct gta act ttg tec gat tgg att caa ggc gca cgc 163 
Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp lie Gin Gly Ala Arg 
10 15 20 

ccg cgt acc tgg gca aat gcg ttc gcg cct gtc att gec ggt tea ggt 211 
Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val lie Ala Gly Ser Gly 
25 30 35 

gtc gec get ttt cat gat ggt ttt gtg tgg tgg aag gee ttg ctg gcg 259 
Val Ala Ala Phe His Asp Gly Phe Val Trp Trp Lys Ala Leu Leu Ala 
40 45 50 

ctt gtc gtg gcg tgg get ttg ate ate ggt gtg aat tac gec aat gat 3 07 
Leu Val Val Ala Trp Ala Leu lie lie Gly Val Asn Tyr Ala Asn Asp 
55 60 65 

tac tct gat ggc att cgt ggc acc gat gaa gac cgc acc ggt cct ctg 355 
Tyr Ser Asp Gly lie Arg Gly Thr Asp Glu Asp Arg Thr Gly Pro Leu 
70 75 80 85 

cga etc act ggt tct ggg ttg get gag ccg aag aaa gtg aaa get gcg 403 
Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys Lys Val Lys Ala Ala 
90 95 100 

gcg ttt att tct ttc ggt ate gca ggt gtc gee ggc acc gcg ctg age 451 
Ala Phe lie Ser Phe Gly He Ala Gly Val Ala Gly Thr Ala Leu Ser 
105 110 115 

ctg ttg age gcg tgg tgg ctg ate etc ate ggc ate ctg tgt gtg ctg 499 
Leu Leu Ser Ala Trp Trp Leu He Leu He Gly He Leu Cys Val Leu 
120 125 130 

ggc gcg tgg ttc tac acc ggc ggt aaa aat cct tat ggt tac cgc ggg 547 
Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro Tyr Gly Tyr Arg Gly 
135 140 145 

etc ggc gag att get gtg ttc ate ttc ttc ggc etc gtc gcg gtc atg 595 
Leu Gly Glu He Ala Val Phe He Phe Phe Gly Leu Val Ala Val Met 
150 155 160 165 



gga acg cag ttc acc caa acc ggt tec gtc age tgg gec ggt ttg gec 
Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser Trp Ala Gly Leu Ala 



643 
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170 175 180 

gcc gca gtt ggc gtg ggg teg atg tct get ggc gtg aac ttg gec aac 691 
Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly Val Asn Leu Ala Asn 
185 190 195 

aat att cgc gat att cca acc gat age aag acc gga aaa att ace etc 739 
Asn lie Arg Asp lie Pro Thr Asp Ser Lys Thr Gly Lys lie Thr Leu 
200 205 210 

gcg gtc cgc ctg ggc gat gcg ggt get cgt aag ctg ttc etc gcg ctg 787 
Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys Leu Phe Leu Ala Leu 
215 220 225 

att tec acg ccg ttc ate atg tec ate tgc ctg gcg ttt gtc gcc tgg 835 
lie Ser Thr Pro Phe lie Met Ser lie Cys Leu Ala Phe Val Ala Trp 
230 235 240 245 

cca gcg ctg ate gcg ate ate gtt ttc ccg ctg gca ctg aaa gcc gca 883 
Pro Ala Leu lie Ala lie lie Val Phe Pro Leu Ala Leu Lys Ala Ala 
250 255 260 

ggg ccg ate cgc aac aac gcc acc ggc aag gat etc ate ccc gtc ate 931 
Gly Pro lie Arg Asn Asn Ala Thr Gly Lys Asp Leu lie Pro Val lie 
265 270 275 

ggc tea aca ggg cgc gcc atg gcg ttg tgg gcc gtg etc acg ggc ctg 979 
Gly Ser Thr Gly Arg Ala Met Ala Leu Trp Ala Val Leu Thr Gly Leu 
280 285 290 

gca tta gcg ttt age taaaacgett ttcgacgctc ccc 1017 
Ala Leu Ala Phe Ser 
295 



<210> 478 
<211> 298 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 478 
Met Ser His Thr 
1 

lie Gin Gly Ala 
20 

lie Ala Gly Ser 
35 

Lys Ala Leu Leu 
50 

Asn Tyr Ala Asn 
65 

Arg Thr Gly Pro 



Lys Val Lys Ala 
100 



Glu Pro Gin Pro 
5 

Arg Pro Arg Thr 



Gly Val Ala Ala 
40 

Ala Leu Val Val 
55 

Asp Tyr Ser Asp 
70 

Leu Arg Leu Thr 
85 

Ala Ala Phe He 



Asn Ser Val Thr 
10 

Trp Ala Asn Ala 
25 

Phe His Asp Gly 



Ala Trp Ala Leu 
60 

Gly He Arg Gly 
75 

Gly Ser Gly Leu 
90 

Ser Phe Gly He 
105 



Leu Ser Asp Trp 
15 

Phe Ala Pro Val 
30 

Phe Val Trp Trp 
45 

He lie Gly Val 



Thr Asp Glu Asp 
80 

Ala Glu Pro Lys 
95 

Ala Gly Val Ala 
110 
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Gly Thr Ala Leu Ser Leu Leu Ser Ala Trp Trp Leu lie Leu lie Gly 
115 120 125 

lie Leu Cys Val Leu Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro 
130 135 140 

Tyr Gly Tyr Arg Gly Leu Gly Glu He Ala Val Phe He Phe Phe Gly 
145 150 155 160 

Leu Val Ala Val Met Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser 
165 170 175 

Trp Ala Gly Leu Ala Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly 
180 185 190 

Val Asn Leu Ala Asn Asn lie Arg Asp lie Pro Thr Asp Ser Lys Thr 
195 200 205 

Gly Lys lie Thr Leu Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys 
210 215 220 

Leu Phe Leu Ala Leu He Ser Thr Pro Phe He Met Ser He Cys Leu 
225 230 235 240 

Ala Phe Val Ala Trp Pro Ala Leu He Ala He He Val Phe Pro Leu 
245 250 255 

Ala Leu Lys Ala Ala Gly Pro He Arg Asn Asn Ala Thr Gly Lys Asp 
260 265 270 

Leu He Pro Val He Gly Ser Thr Gly Arg Ala Met Ala Leu Trp Ala 
275 280 285 

Val Leu Thr Gly Leu Ala Leu Ala Phe Ser 
290 295 



<210> 479 
<211> 1005 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (982) 

<223> FRXA00393 

<400> 479 

tctattcatt tcacaatagc gtttcacact cccccatagc ctgccgaacg tatttcaagc 60 

aattgcgcga tcgagtatgt gatggggaaa gatagaggtt atg tct cac acg gaa 115 

Met Ser His Thr Glu 
1 5 

ccc cag ccg aat tct gta act ttg tec gat tgg att caa ggc gca cgc 163 
Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp He Gin Gly Ala Arg 
10 15 20 

ccg cgt acc tgg gca aat gcg ttc gcg cct gtc att gec ggt tea ggt 211 
Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val He Ala Gly Ser Gly 
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25 30 35 

gtc gcc get ttt cat gat ggt ttt gtg tgg tgg aag gec ttg ctg gcg 259 
Val Ala Ala Phe His Asp Gly Phe Val Trp Trp Lys Ala Leu Leu Ala 
40 45 50 

ctt gtc gtg gcg tgg get ttg ate ate ggt gtg aat tac gcc aat gat 307 
Leu Val Val Ala Trp Ala Leu lie lie Gly Val Asn Tyr Ala Asn Asp 
55 60 65 

tac tct gat ggc att cgt ggc acc gat gaa gac cgc acc ggt cct ctg 355 
Tyr Ser Asp Gly lie Arg Gly Thr Asp Glu Asp Arg Thr Gly Pro Leu 
70 75 80 85 

cga etc act ggt tct ggg ttg get gag ccg aag aaa gtg aaa get gcg 403 
Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys Lys Val Lys Ala Ala 
90 95 100 

gcg ttt att tct ttc ggt ate gca ggt gtc gcc ggc acc gcg ctg age 451 
Ala Phe lie Ser Phe Gly lie Ala Gly Val Ala Gly Thr Ala Leu Ser 
105 110 115 

ctg ttg age gcg tgg tgg ctg ate etc ate ggc ate ctg tgt gtg ctg 499 
Leu Leu Ser Ala Trp Trp Leu lie Leu lie Gly lie Leu Cys Val Leu 
120 125 130 

ggc gcg tgg ttc tac acc ggc ggt aaa aat cct tat ggt tac cgc ggg 547 
Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro Tyr Gly Tyr Arg Gly 
135 140 145 

etc ggc gag att get gtg ttc ate ttc ttc ggc etc gtc gcg gtc atg 595 
Leu Gly Glu lie Ala Val Phe lie Phe Phe Gly Leu Val Ala Val Met 
150 155 160 165 

gga acg cag ttc acc caa acc ggt tec gtc age tgg gcc ggt ttg gcc 643 
Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser Trp Ala Gly Leu Ala 
170 175 180 

gcc gca gtt ggc gtg ggg teg atg tct get ggc gtg aac ttg gcc aac 691 
Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly Val Asn Leu Ala Asn 
185 190 195 

aat att cgc gat att cca acc gat age aag acc gga aaa att acc etc 73 9 
Asn lie Arg Asp lie Pro Thr Asp Ser Lys Thr Gly Lys lie Thr Leu 
200 205 210 

gcg gtc cgc ctg ggc gat gcg ggt get cgt aag ctg ttc etc gcg ctg 787 
Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys Leu Phe Leu Ala Leu 
215 220 225 

att tec acg ccg ttc ate atg tec ate tgc ctg gcg ttt gtc gcc tgg 835 
lie Ser Thr Pro Phe lie Met Ser lie Cys Leu Ala Phe Val Ala Trp 
230 235 240 245 

cca gcg ctg ate gcg ate ate gtt ttc ccg ctg gca ctg aaa gcc gca 883 
Pro Ala Leu lie Ala lie lie Val Phe Pro Leu Ala Leu Lys Ala Ala 
250 255 260 

ggg ccg ate cgc aac aac gcc acc ggc aag gat etc ate ccg tea teg 931 
Gly Pro lie Arg Asn Asn Ala Thr Gly Lys Asp Leu lie Pro Ser Ser 
265 270 275 
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gct caa cag ggc gcg cca tgg cgt tgt ggg ccg tgc tea egg gee tgg 979 
Ala Gin Gin Gly Ala Pro Trp Arg Cys Gly Pro Cys Ser Arg Ala Trp 
280 285 290 

cat tagegtttag etaaaacget ttt 1005 
His 



<210> 480 
<211> 294 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 480 

Met Ser His Thr Glu Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp 
15 10 15 

lie Gin Gly Ala Arg Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val 
20 25 30 

lie Ala Gly Ser Gly Val Ala Ala Phe His Asp Gly Phe Val Trp Trp 
35 40 45 

Lys Ala Leu Leu Ala Leu Val Val Ala Trp Ala Leu lie lie Gly Val 
50 55 60 

Asn Tyr Ala Asn Asp Tyr Ser Asp Gly lie Arg Gly Thr Asp Glu Asp 
65 70 75 80 

Arg Thr Gly Pro Leu Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys 
85 90 95 

Lys Val Lys Ala Ala Ala Phe lie Ser Phe Gly lie Ala Gly Val Ala 
100 105 110 

Gly Thr Ala Leu Ser Leu Leu Ser Ala Trp Trp Leu lie Leu lie Gly 
115 120 125 

lie Leu Cys Val Leu Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro 
130 135 140 

Tyr Gly Tyr Arg Gly Leu Gly Glu lie Ala Val Phe lie Phe Phe Gly 
145 150 155 160 

Leu Val Ala Val Met Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser 
165 170 175 

Trp Ala Gly Leu Ala Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly 
180 185 190 

Val Asn Leu Ala Asn Asn lie Arg Asp lie Pro Thr Asp Ser Lys Thr 
195 200 205 

Gly Lys lie Thr Leu Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys 
210 215 220 



Leu Phe Leu Ala Leu lie Ser Thr Pro Phe lie Met Ser lie Cys Leu 
225 230 235 240 
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Ala Phe Val Ala Trp Pro Ala Leu 
245 

Ala Leu Lys Ala Ala Gly Pro lie 
260 

Leu lie Pro Ser Ser Ala Gin Gin 
275 280 



lie Ala lie lie Val Phe Pro Leu 
250 255 

Arg Asn Asn Ala Thr Gly Lys Asp 
265 270 

Gly Ala Pro Trp Arg Cys Gly Pro 
285 



Cys Ser Arg Ala Trp His 
290 



<210> 481 
<211> 987 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (964) 

<223> RXS00446 



<400> 481 

tgctacgaag ttatctagta 
ggtgacggag gctacttggg 



atgaagttag tttttcccct 
gggctaatcg gtacccggat 



ctcccggcag cagttgatgc 60 

atg ggt gcg gtt gag 115 
Met Gly Ala Val Glu 
1 5 



etc cgt gag get ctt gca gag cat tta gag gtt gag ttt gac cag gtc 163 

Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val Glu Phe Asp Gin Val 
10 15 20 

acg gta ggt tgc ggc teg tct gcg ctg tgt caa cag ctg gtt cag gca 211 

Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin Gin Leu Val Gin Ala 
25 30 35 



acg tgc get cag ggc gat gag gtc att ttt cca tgg cgc age ttt gag 259 
Thr Cys Ala Gin Gly Asp Glu Val lie Phe Pro Trp Arg Ser Phe Glu 
40 45 50 



get tat cca att ttc gcg cag gtc gcg ggc gec act cct gtt gee att 307 
Ala Tyr Pro lie Phe Ala Gin Val Ala Gly Ala Thr Pro Val Ala lie 
55 60 65 



ccg ctg act get gat cag aat cat gat ctt gat gcg atg gca gee gcg 3 55 
Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp Ala Met Ala Ala Ala 
70 75 80 85 



ate act gat aag ace cgc etc att ttc ate tgc aac ccc aac aat cct 403 
lie Thr Asp Lys Thr Arg Leu lie Phe lie Cys Asn Pro Asn Asn Pro 
90 95 100 



teg ggc acc acc ate acc cag gcg cag ttt gat aat ttc atg gaa aag 451 
Ser Gly Thr Thr lie Thr Gin Ala Gin Phe Asp Asn Phe Met Glu Lys 
105 110 115 



gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat ttt gag ttc 
Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr Phe Glu Phe 
120 125 130 



499 
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aac cgc gcg gac gac acc cca gtt gcc act gag gaa ate cac cgc cac 547 

Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu lie His Arg His 

135 140 145 

gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat ggc ctg gcg 595 

Asp Asn Val lie Gly Leu Arg Thr Phe Ser Lys Ala Tyr Gly Leu Ala 

150 155 160 165 

ggc ttg cgt gtt ggt tac gcc ttc gga aac gca gag ate ate gca gcg 643 

Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu lie lie Ala Ala 

170 175 180 

atg aat aag gtg get att cct ttc gcg gtg aat tea gca get cag gcg 691 

Met Asn Lys Val Ala lie Pro Phe Ala Val Asn Ser Ala Ala Gin Ala 

185 190 195 

gca gcg ctt gcg agt ttg aat tct gcc gat gag ttg atg gaa egg gtg 739 

Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met Glu Arg Val 

200 205 210 

gag gaa acc gtc gaa aag cgt gat get gtg gtg tea gcg ctt ggt get 787 

Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala Leu Gly Ala 

215 220 225 

gcg ccg acg cag gcc aat ttc gtc tgg ctg ccg ggc gag ggc gcc get 83 5 

Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu Gly Ala Ala 

230 235 240 245 

gag ttg gcg get aaa ttg gcc gag cac ggc ate gtg att cgc gcg ttc 883 

Glu Leu Ala Ala Lys Leu Ala Glu His Gly lie Val lie Arg Ala Phe 

250 255 260 

ccc gag ggt gcg cgc att teg gtg acc aac gcc gag gaa act gac aag 931 

Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala Glu Glu Thr Asp Lys 

265 270 275 

ctg ctg cgc gcg tgg gag gcc ate aat get ggg tagtctttgg cgttttgcgg 984 

Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 

280 285 

tgc 987 



<210> 482 
<211> 288 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 482 

Met Gly Ala Val Glu Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val 
15 10 15 

Glu Phe Asp Gin Val Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin 
20 25 30 

Gin Leu Val Gin Ala Thr Cys Ala Gin Gly Asp Glu Val lie Phe Pro 
35 40 45 

Trp Arg Ser Phe Glu Ala Tyr Pro lie Phe Ala Gin Val Ala Gly Ala 
50 55 60 
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Thr Pro Val Ala lie Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp 
65 70 75 80 

Ala Met Ala Ala Ala lie Thr Asp Lys Thr Arg Leu lie Phe lie Cys 
85 90 95 

Asn Pro Asn Asn Pro Ser Gly Thr Thr lie Thr Gin Ala Gin Phe Asp 
100 105 110 

Asn Phe Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu 
115 120 125 

Ala Tyr Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu 
130 135 140 

Glu lie His Arg His Asp Asn Val lie Gly Leu Arg Thr Phe Ser Lys 
145 150 155 160 

Ala Tyr Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala 
165 170 175 

Glu lie lie Ala Ala Met Asn Lys Val Ala lie Pro Phe Ala Val Asn 
180 185 190 

Ser Ala Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu 
195 200 205 

Leu Met Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val 
210 215 220 

Ser Ala Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro 
225 230 235 240 

Gly Glu Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly lie 
245 250 255 

Val lie Arg Ala Phe Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala 
260 265 270 

Glu Glu Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 
275 280 285 



<210> 483 
<211> 545 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (1) . . (522) 

<223> FRXA00446 

<400> 483 

atg gaa aag gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat 

Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr 
15 10 15 
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ttt gag ttc aac cgc gcg gac gac acc cca gtt gcc act gag gaa ate 96 

Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu lie 
20 25 30 

cac cgc cac gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat 144 

His Arg His Asp Asn Val lie Gly Leu Arg Thr Phe Ser Lys Ala Tyr 
35 40 45 

ggc ctg gcg ggc ttg cgt gtt ggt tac gcc ttc gga aac gca gag ate 192 

Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu lie 
50 55 60 

ate gca gcg atg aat aag gtg get att cct ttc gcg gtg aat tea gca 240 

lie Ala Ala Met Asn Lys Val Ala lie Pro Phe Ala Val Asn Ser Ala 
65 70 75 80 

get cag gcg gca gcg ctt gcg agt ttg aat tct gcc gat gag ttg atg 288 

Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met 
85 90 95 

gaa egg gtg gag gaa acc gtc gaa aag cgt gat get gtg gtg tea gcg 33 6 

Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala 
100 105 110 

ctt ggt get gcg ccg acg cag gcc aat ttc gtc tgg ctg ccg ggc gag 3 84 

Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu 

115 120 125 

ggc gcc get gag ttg gcg get aaa ttg gcc gag cac ggc ate gtg att 432 

Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly lie Val lie 
130 135 140 

cgc gcg ttc ccc gag ggt gcg cgc att teg gtg acc aac gcc gag gaa 480 

Arg Ala Phe Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala Glu Glu 
145 150 155 160 

act gac aag ctg ctg cgc gcg tgg gag gcc ate aat get ggg 522 

Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 
165 170 

tagtctttgg cgttttgcgg tgc 545 



<210> 484 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 484 
Met Glu Lys Val 
1 

Phe Glu Phe Asn 
20 

His Arg His Asp 
35 



Pro Asn Asp Val 
5 

Arg Ala Asp Asp 

Asn Val lie Gly 
40 



Val Val Gly Leu 
10 

Thr Pro Val Ala 
25 

Leu Arg Thr Phe 



Asp Glu Ala Tyr 
15 

Thr Glu Glu lie 
30 

Ser Lys Ala Tyr 
45 



Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu lie 
50 55 60 
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lie Ala Ala Met 
65 

Ala Gin Ala Ala 



Glu Arg Val Glu 
100 

Leu Gly Ala Ala 
115 

Gly Ala Ala Glu 
130 

Arg Ala Phe Pro 
145 

Thr Asp Lys Leu 



Asn Lys Val Ala 
70 

Ala Leu Ala Ser 
85 

Glu Thr Val Glu 



Pro Thr Gin Ala 
120 

Leu Ala Ala Lys 
135 

Glu Gly Ala Arg 
150 

Leu Arg Ala Trp 
165 



lie Pro Phe Ala 

75 . 

Leu Asn Ser Ala 
90 

Lys Arg Asp Ala 
105 

Asn Phe Val Trp 



Leu Ala Glu His 
140 

lie Ser Val Thr 
155 

Glu Ala lie Asn 
170 



Val Asn Ser Ala 
80 

Asp Glu Leu Met 
95 

Val Val Ser Ala 
110 

Leu Pro Gly Glu 
125 

Gly lie Val lie 



Asn Ala Glu Glu 
160 

Ala Gly 



<210> 485 

<211> 1230 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1207) 

<223> RXS00618 

<400> 485 

gctgcattag agggtcgtat ctcgatctaa aagcagtacg cagataggct tgtctcttat 60 

gaagccaagc actagaagca atgttcagcc gtttcgcgtc atg cag atg ttg gac 115 

Met Gin Met Leu Asp 
1 5 

cga gtc cac cgt cgc agg cgc gaa ggc aaa gac acc tta atg ttc tgc 163 
Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp Thr Leu Met Phe Cys 
10 15 20 

get ggc cag ccg tea act ggt gcg cca gaa gca gtc ate gaa gaa gca 211 
Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala Val lie Glu Glu Ala 
25 30 35 

gag ate get ctt cgc teg ggt cct ttg gga tac acc gag gtg att ggt 259 
Glu lie Ala Leu Arg Ser Gly Pro Leu Gly Tyr Thr Glu Val lie Gly 
40 45 50 

gat cgt gag ttc cgt gaa cgc ate gee gat tgg cac tct get act tat 307 
Asp Arg Glu Phe Arg Glu Arg lie Ala Asp Trp His Ser Ala Thr Tyr 
55 60 65 

gac gta gac acc aac cct gac aat gtt att gtc acc acc ggt tct tea 355 
Asp Val Asp Thr Asn Pro Asp Asn Val lie Val Thr Thr Gly Ser Ser 
70 75 80 85 



ggt gga ttc gtg gca teg ttt ate gee acc ttg gat cac ggg gat tat 



403 
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Gly Gly Phe Val Ala Ser Phe lie Ala Thr Leu Asp His Gly Asp Tyr 
90 95 100 

gtg gca atg cct acc ccg ggg tac ccg gca tat cgc aat att ctg gaa 451 

Val Ala Met Pro Thr Pro Gly Tyr Pro Ala Tyr Arg Asn lie Leu Glu 
105 110 115 

tct ttg ggg gcg aag gtt ctg aac ctg cgc tgt act gca gag act cgt 499 

Ser Leu Gly Ala Lys Val Leu Asn Leu Arg Cys Thr Ala Glu Thr Arg 

120 125 130 

ttc cag cca acc get caa atg ttg gag gaa ctg cca cac aag ccg aag 547 

Phe Gin Pro Thr Ala Gin Met Leu Glu Glu Leu Pro His Lys Pro Lys 
135 140 145 

get gtt att gtc acc age cca gga aac cca acg ggc acc ate att gat 595 

Ala Val lie Val Thr Ser Pro Gly Asn Pro Thr Gly Thr lie lie Asp 
150 155 160 165 

ccg gaa gag eta gag cgc ate gee aag tgg tgc gat gac aat gat get 643 

Pro Glu Glu Leu Glu Arg lie Ala Lys Trp Cys Asp Asp Asn Asp Ala 
170 175 180 

gtt ctt ate tct gat gag gac tac cac ggc atg age ttt ggt cgt ccg 691 

Val Leu lie Ser Asp Glu Asp Tyr His Gly Met Ser Phe Gly Arg Pro 
185 190 195 

ctg gca act gcg cat cag ttt tec aag aac gee ate gtg gtg ggt acc 73 9 

Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala lie Val Val Gly Thr 

200 205 210 

ttg tec aag tac ttc tec atg acg ggt tgg cgc gtg ggt tgg ate ate 787 

Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg Val Gly Trp lie lie 
215 220 225 

gtt cca gat gag ctg gtc aca ccg att gaa aac ctg cag get tct ctt 835 

Val Pro Asp Glu Leu Val Thr Pro lie Glu Asn Leu Gin Ala Ser Leu 
230 235 240 245 

tec ttg tgt get cct gee ate ggg cag get gcg gga cgc gca gee ttc 883 

Ser Leu Cys Ala Pro Ala lie Gly Gin Ala Ala Gly Arg Ala Ala Phe 
250 255 260 

act ttg gag get ggg gee gaa ctt gat gee cac gtt gaa gcg tat cgc 931 

Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His Val Glu Ala Tyr Arg 
265 270 275 

gag gee egg gag gtg ttc gtc gat aag etc cct gaa ate ggg ctt ggc 979 

Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro Glu lie Gly Leu Gly 

280 285 290 

act ttc gee gac ccg gat ggc ggc ctg tat ttg tgg gtc gat gtt tct 1027 

Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu Trp Val Asp Val Ser 
295 300 305 

gca tac acc gat gat tea gag gaa tgg gca ttg cgt ttg etc gat gaa 1075 

Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu Arg Leu Leu Asp Glu 
310 315 320 325 



gcg ggc gtg gec gtc gcg ccg ggt gtt gat ttt gat cct gag gaa ggc 
Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe Asp Pro Glu Glu Gly 



1123 
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330 335 340 

cac aag tgg att cgt ttg age ctg tgc gcg tea aag gaa gac ace att 1171 
His Lys Trp lie Arg Leu Ser Leu Cys Ala Ser Lys Glu Asp Thr lie 
345 350 355 

gaa ggt gtg cgc aaa ate gga gaa ttc ate aaa aaa tagcagegae 1217 
Glu Gly Val Arg Lys lie Gly Glu Phe lie Lys Lys 
360 365 

taggttagtt teg 1230 



<210> 486 
<211> 369 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 486 

Met Gin Met Leu Asp Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp 
15 10 15 

Thr Leu Met Phe Cys Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala 
20 25 30 

Val lie Glu Glu Ala Glu lie Ala Leu Arg Ser Gly Pro Leu Gly Tyr 
35 40 45 

Thr Glu Val lie Gly Asp Arg Glu Phe Arg Glu Arg lie Ala Asp Trp 
50 55 60 

His Ser Ala Thr Tyr Asp Val Asp Thr Asn Pro Asp Asn Val lie Val 
65 70 75 80 

Thr Thr Gly Ser Ser Gly Gly Phe Val Ala Ser Phe lie Ala Thr Leu 
85 90 95 

Asp His Gly Asp Tyr Val Ala Met Pro Thr Pro Gly Tyr Pro Ala Tyr 
100 105 110 

Arg Asn lie Leu Glu Ser Leu Gly Ala Lys Val Leu Asn Leu Arg Cys 
115 120 125 

Thr Ala Glu Thr Arg Phe Gin Pro Thr Ala Gin Met Leu Glu Glu Leu 
130 135 * 140 

Pro His Lys Pro Lys Ala Val lie Val Thr Ser Pro Gly Asn Pro Thr 
145 150 155 160 

Gly Thr lie lie Asp Pro Glu Glu Leu Glu Arg lie Ala Lys Trp Cys 
165 170 175 

Asp Asp Asn Asp Ala Val Leu lie Ser Asp Glu Asp Tyr His Gly Met 
180 185 190 

Ser Phe Gly Arg Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala 
195 200 205 



lie Val Val Gly Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg 
210 215 220 
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Val Gly Trp He He Val Pro Asp Glu Leu Val Thr Pro lie Glu Asn 
225 230 235 240 

Leu Gin Ala Ser Leu Ser Leu Cys Ala Pro Ala He Gly Gin Ala Ala 
245 250 255 

Gly Arg Ala Ala Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His 
260 265 270 

Val Glu Ala Tyr Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro 
275 280 285 

Glu He Gly Leu Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu 
290 295 300 

Trp Val Asp Val Ser Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu 
305 310 315 320 

Arg Leu Leu Asp Glu Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe 
325 330 335 

Asp Pro Glu Glu Gly His Lys Trp He Arg Leu Ser Leu Cys Ala Ser 
340 345 350 

Lys Glu Asp Thr He Glu Gly Val Arg Lys He Gly Glu Phe He Lys 
355 360 365 

Lys 



<210> 487 
<211> 657 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (634) 

<223> FRXA00618 

<400> 487 

cccaacgggc accatcattg atccggaaga gctagagcgc atcgccaagt ggtgcgatga 60 

caatgatgct gttcttatct ctgatgagga ctaccacggc atg age ttt ggt cgt 115 

Met Ser Phe Gly Arg 
1 5 

ccg ctg gca act gcg cat cag ttt tec aag aac gec ate gtg gtg ggt 163 
Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala He Val Val Gly 
10 15 20 

acc ttg tec aag tac ttc tec atg acg ggt tgg cgc gtg ggt tgg ate 211 
Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg Val Gly Trp He 
25 30 35 

ate gtt cca gat gag ctg gtc aca ccg att gaa aac ctg cag get tct 259 
He Val Pro Asp Glu Leu Val Thr Pro He Glu Asn Leu Gin Ala Ser 
40 45 50 



ctt tec ttg tgt get cct gee ate ggg cag get gcg gga cgc gca gee 



307 
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Leu Ser Leu Cys Ala Pro Ala lie Gly Gin Ala Ala Gly Arg Ala Ala 

55 60 65 

ttc act ttg gag get ggg gec gaa ctt gat gec cac gtt gaa gcg tat 3 55 

Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His Val Glu Ala Tyr 

70 75 80 85 

cgc gag gec egg gag gtg ttc gtc gat aag etc cct gaa ate ggg ctt 403 

Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu . Pro Glu lie Gly Leu 

90 95 100 

ggc act ttc gec gac ccg gat ggc ggc ctg tat ttg tgg gtc gat gtt 451 

Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu Trp Val Asp Val 

105 110 115 

tct gca tac acc gat gat tea gag gaa tgg gca ttg cgt ttg etc gat 499 

Ser Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu Arg Leu Leu Asp 

120 125 130 

gaa gcg ggc gtg gec gtc gcg ccg ggt gtt gat ttt gat cct gag gaa 547 

Glu Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe Asp Pro Glu Glu 

135 140 145 

ggc cac aag tgg att cgt ttg age ctg tgc gcg tea aag gaa gac acc 595 

Gly His Lys Trp lie Arg Leu Ser Leu Cys Ala Ser Lys Glu Asp Thr 

150 155 160 165 

att gaa ggt gtg cgc aaa ate gga gaa ttc ate aaa aaa tagcagegae 644 

lie Glu Gly Val Arg Lys lie Gly Glu Phe lie Lys Lys 
170 175 

taggttagtt teg 657 



<210> 488 
<211> 178 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 488 

Met Ser Phe Gly Arg Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn 
15 10 15 

Ala lie Val Val Gly Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp 
20 25 30 

Arg Val Gly Trp lie lie Val Pro Asp Glu Leu Val Thr Pro lie Glu 
35 40 45 

Asn Leu Gin Ala Ser Leu Ser Leu Cys Ala Pro Ala lie Gly Gin Ala 
50 55 60 

Ala Gly Arg Ala Ala Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala 
65 70 75 80 

His Val Glu Ala Tyr Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu 
85 90 95 



Pro Glu He Gly Leu Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr 
100 105 110 
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Leu Trp Val Asp 
115 

Leu Arg Leu Leu 
130 

Phe Asp Pro Glu 
145 

Ser Lys Glu Asp 



Val Ser Ala Tyr 
120 

Asp Glu Ala Gly 
135 

Glu Gly His Lys 
150 

Thr lie Glu Gly 
165 



Thr Asp Asp Ser 



Val Ala Val Ala 
140 

Trp lie Arg Leu 
155 

Val Arg Lys lie 
170 



Glu Glu Trp Ala 
125 

Pro Gly Val Asp 



Ser Leu Cys Ala 
160 

Gly Glu Phe lie 
175 



Lys Lys 



<210> 489 
<211> 385 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (385) 

<223> FRXA00627 

<400> 489 

gctgcattag agggtcgtat ctcgatctaa aagcagtacg cagataggct tgtctcttat 60 

gaagccaagc actagaagca atgttcagcc gtttcgcgtc atg cag atg ttg gac 115 

Met Gin Met Leu Asp 
1 5 

cga gtc cac cgt cgc agg cgc gaa ggc aaa gac acc tta atg ttc tgc 163 

Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp Thr Leu Met Phe Cys 
10 15 20 

get ggc cag ccg tea act ggt gcg cca gaa gca gtc ate gaa gaa gca 211 
Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala Val lie Glu Glu Ala 
25 30 35 

gag ate get ctt cgc teg ggt cct ttg gga tac acc gag gtg att ggt 259 
Glu lie Ala Leu Arg Ser Gly Pro Leu Gly Tyr Thr Glu Val lie Gly 
40 45 50 

gat cgt gag ttc cgt gaa cgc ate gee gat tgg cac tct get act tat 3 07 
Asp Arg Glu Phe Arg Glu Arg lie Ala Asp Trp His Ser Ala Thr Tyr 
55 60 65 

gac gta gac acc aac cct gac aat gtt att gtc acc acc ggt tct tea 355 
Asp Val Asp Thr Asn Pro Asp Asn Val lie Val Thr Thr Gly Ser Ser 
70 75 80 85 

ggt gga ttc gtg gca teg ttt ate gee acc 385 
Gly Gly Phe Val Ala Ser Phe lie Ala Thr 
90 95 



<210> 490 
<211> 95 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 490 

Met Gin Met Leu Asp Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp 
15 10 15 

Thr Leu Met Phe Cys Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala 
20 25 30 

Val lie Glu Glu Ala Glu lie Ala Leu Arg Ser Gly Pro Leu Gly Tyr 
35 40 45 

Thr Glu Val lie Gly Asp Arg Glu Phe Arg Glu Arg lie Ala Asp Trp 
50 55 60 

His Ser Ala Thr Tyr Asp Val Asp Thr Asn Pro Asp Asn Val lie Val 
65 70 75 80 

Thr Thr Gly Ser Ser Gly Gly Phe Val Ala Ser Phe lie Ala Thr 
85 90 95 



<210> 491 
<211> 1221 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1198) 

<223> RXS01105 

<400> 491 

ttgtcatcaa ctttgccaac gccgaagatc ttccagcgca cggcgaagca atccgtgcac 60 

gctttgaaaa cctccccacc accgacgagg cctaagaaaa atg acc aaa att act 115 

Met Thr Lys lie Thr 
1 5 

ttg age gat ttg cca ttg cgt gaa gaa ctg cgc ggt gag cac get tac 163 
Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg Gly Glu His Ala Tyr 
10 15 20 

ggc gca ccc cag etc aac gtt gat att cgc etc aac acc aac gaa aac 211 
Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu Asn Thr Asn Glu Asn 
25 30 35 

cct tac cca ccg tea gag gca ttg gtc get gac ttg gtt gee acc gtg 259 
Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp Leu Val Ala Thr Val 
40 45 50 

gat aag ate gec acc gag ctg aac cgc tac cca gag cgc gat get gtg 307 
Asp Lys lie Ala Thr Glu Leu Asn Arg Tyr Pro Glu Arg Asp Ala Val 
55 60 65 

gaa ctg cgt gat gag ttg get gcg tac ate acc aag caa acc ggc gtg 355 
Glu Leu Arg Asp Glu Leu Ala Ala Tyr lie Thr Lys Gin Thr Gly Val 
70 75 80 85 



get gtc acc agg gat aac ctg tgg get gec aat ggt tec aat gaa att 
Ala Val Thr Arg Asp Asn Leu Trp Ala Ala Asn Gly Ser Asn Glu lie 



403 
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90 95 100 

ctg cag cag ctg ctg cag get ttt ggt gga cct gga cgc acc gcg ttg 451 

Leu Gin Gin Leu Leu Gin Ala Phe Gly Gly Pro Gly Arg Thr Ala Leu 

105 110 115 

gga ttc caa ccc age tat tec atg cac cca att ttg get aaa ggc acc 499 

Gly Phe Gin Pro Ser Tyr Ser Met His Pro lie Leu Ala Lys Gly Thr 

120 125 130 

cac act gaa ttc att gcg gtg tec cga ggt get gat ttc cgc ate gat 547 

His Thr Glu Phe lie Ala Val Ser Arg Gly Ala Asp Phe Arg lie Asp 
135 140 145 

atg gat gtg gcg ctg gaa gaa att cgt gca aag cag cct gac att gtt 595 

Met Asp Val Ala Leu Glu Glu lie Arg Ala Lys Gin Pro Asp lie Val 

150 155 160 165 

ttt gtc acc acc ccg aac aac ccg acc ggt gat gtg acc teg ctg gac 643 

Phe Val Thr Thr Pro Asn Asn Pro Thr Gly Asp Val Thr Ser Leu Asp 
170 17.5 180 

gat gtt gag cgc ate ate aac gtt gec cca ggc ate gtg ate gtg gat 691 

Asp Val Glu Arg lie He Asn Val Ala Pro Gly He Val He Val Asp 

185 190 195 

gaa get tat gcg gaa ttc tec cca tea cct tea gca acc act ctt ctg 739 

Glu Ala Tyr Ala Glu Phe Ser Pro Ser Pro Ser Ala Thr Thr Leu Leu 

200 205 210 

gag aag tac cca acc aag ctg gtg gtg tec cgc acc atg agt aag get 787 

Glu Lys Tyr Pro Thr Lys Leu Val Val Ser Arg Thr Met Ser Lys Ala 
215 220 225 

ttt gat ttc gca ggt gga cgc etc ggc tac ttc gtg gee aac cca gcg 835 

Phe Asp Phe Ala Gly Gly Arg Leu Gly Tyr Phe Val Ala Asn Pro Ala 

230 235 240 245 

ttt ate gac gee gtg atg eta gtc cgc ctt ccg tat cat ctt tea gcg 883 

Phe He Asp Ala Val Met Leu Val Arg Leu Pro Tyr His Leu Ser Ala 
250 255 260 

ctg age caa gca gec gca ate gta gcg ctg cgt cac tec get gac acg 931 

Leu Ser Gin Ala Ala Ala He Val Ala Leu Arg His Ser Ala Asp Thr 

265 270 275 

ctg gga acc gtc gaa aag etc tct gta gag cgt gtt cgc gtg gca gca 979 

Leu Gly Thr Val Glu Lys Leu Ser Val Glu Arg Val Arg Val Ala Ala 

280 285 290 

cgc ttg gag gaa ctg ggc tac get gtg gtt cca agt gag tec aac ttt 1027 

Arg Leu Glu Glu Leu Gly Tyr Ala Val Val Pro Ser Glu Ser Asn Phe 
295 300 305 

gtg ttc ttt gga gat ttc tec gat cag cac gcg gca tgg cag gca ttt 1075 

Val Phe Phe Gly Asp Phe Ser Asp Gin His Ala Ala Trp Gin Ala Phe 

310 315 320 325 

ttg gat agg gga gtg etc ate cgc gat gtg gga ate get ggg cac ttg 1123 

Leu Asp Arg Gly Val Leu He Arg Asp Val Gly He Ala Gly His Leu 
330 335 340 
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cgc act acc att ggt gtg cct gag gaa aat gat gcg ttt ttg gac gca 1171 

Arg Thr Thr lie Gly Val Pro Glu Glu Asn Asp Ala Phe Leu Asp Ala 

345 350 355 

get gca gag ate ate aag ctg aac ctg taagagagaa gaatttttca 1218 

Ala Ala Glu lie lie Lys Leu Asn Leu 
360 365 

tga 1221 



<210> 492 
<211> 366 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 492 

Met Thr Lys lie Thr Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg 
15 10 15 

Gly Glu His Ala Tyr Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu 
20 25 30 

Asn Thr Asn Glu Asn Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp 
35 40 45 

Leu Val Ala Thr Val Asp Lys lie Ala Thr Glu Leu Asn Arg Tyr Pro 
50 55 60 

Glu Arg Asp Ala Val Glu Leu Arg Asp Glu Leu Ala Ala Tyr lie Thr 
65 70 75 80 

Lys Gin Thr Gly Val Ala Val Thr Arg Asp Asn Leu Trp Ala Ala Asn 
85 90 95 

Gly Ser Asn Glu lie Leu Gin Gin Leu Leu Gin Ala Phe Gly Gly Pro 
100 105 110 

Gly Arg Thr Ala Leu Gly Phe Gin Pro Ser Tyr Ser Met His Pro lie 
115 120 125 

Leu Ala Lys Gly Thr His Thr Glu Phe lie Ala Val Ser Arg Gly Ala 
130 135 140 

Asp Phe Arg lie Asp Met Asp Val Ala Leu Glu Glu lie Arg Ala Lys 
145 150 155 160 

Gin Pro Asp lie Val Phe Val Thr Thr Pro Asn Asn Pro Thr Gly Asp 
165 170 175 

Val Thr Ser Leu Asp Asp Val Glu Arg lie lie Asn Val Ala Pro Gly 
180 185 190 

lie Val lie Val Asp Glu Ala Tyr Ala Glu Phe Ser Pro Ser Pro Ser 
195 200 205 

Ala Thr Thr Leu Leu Glu Lys Tyr Pro Thr Lys Leu Val Val Ser Arg 
210 215 220 



Thr Met Ser Lys Ala Phe Asp Phe Ala Gly Gly Arg Leu Gly Tyr Phe 
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225 

Val Ala Asn Pro 



Tyr His Leu Ser 
260 

His Ser Ala Asp 
275 

Val Arg Val Ala 
290 

Ser Glu Ser Asn 
305 

Ala Trp Gin Ala 



lie Ala Gly His 
340 

Ala Phe Leu Asp 
355 



230 

Ala Phe lie Asp 
245 

Ala Leu Ser Gin 



Thr Leu Gly Thr 
280 

Ala Arg Leu Glu 
295 

Phe Val Phe Phe 
310 

Phe Leu Asp Arg 
325 

Leu Arg Thr Thr 



Ala Ala Ala Glu 
360 



-687- 



235 

Ala Val Met Leu 
250 

Ala Ala Ala lie 
265 

Val Glu Lys Leu 



Glu Leu Gly Tyr 
300 

Gly Asp Phe Ser 
315 

Gly Val Leu lie 
330 

He Gly Val Pro 
345 

He He Lys Leu 



240 

Val Arg Leu Pro 
255 

Val Ala Leu Arg 
270 

Ser Val Glu Arg 
285 

Ala Val Val Pro 



Asp Gin His Ala 
320 

Arg Asp Val Gly 
335 

Glu Glu Asn Asp 
350 

Asn Leu 
365 



<210> 493 
<211> 1752 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1729) 

<223> RXS02315 

<400> 493 

cgtttggaaa cgcttgctgc cagcaaagat aggcgtgatt ggtggtttga gcgcgtgcgt 6 0 

gaatcgtatc cgtacctgga gacgatctag actgttgtgc atg tec age acg cca 115 

Met Ser Ser Thr Pro 
1 5 

get caa gat ctt gec cgc gee gtt att gat tec etc gca cca cac gtc 163 
Ala Gin Asp Leu Ala Arg Ala Val lie Asp Ser Leu Ala Pro His Val 
10 15 20 

act gac gtg gtg tta tgc cca gga tec agg aac tea ccg ttg teg ctt 211 
Thr Asp Val Val Leu Cys Pro Gly Ser Arg Asn Ser Pro Leu Ser Leu 
25 30 35 

gag ttg ctg gcg egg cag gat ctg cgt gtc cat gtg cgt ate gac gag 259 
Glu Leu Leu Ala Arg Gin Asp Leu Arg Val His Val Arg He Asp Glu 
40 45 50 

cgc age gee tea ttt ttg gcg ctg tec eta gcg cgt acc cag gee egg 3 07 
Arg Ser Ala Ser Phe Leu Ala Leu Ser Leu Ala Arg Thr Gin Ala Arg 
55 60 65 



ccg gtg get gtg gtg atg acc tec ggc acg get gta get aac tgc ctg 
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Pro Val Ala Val Val Met Thr Ser Gly Thr Ala Val Ala Asn Cys Leu 

70 75 80 85 

cct get gtt get gaa get gcg cat gec cat ate ccg ttg att gtg etc 403 

Pro Ala Val Ala Glu Ala Ala His Ala His lie Pro Leu lie Val Leu 

90 95 100 

tct get gac cgt cct gca cat ttg gtg gga acg ggg gcg age caa acg 451 

Ser Ala Asp Arg Pro Ala His Leu Val Gly Thr Gly Ala Ser Gin Thr 

105 110 115 

att aac cag acc ggt att ttt ggt gat ctt gca ccg acg gtc ggt ate 499 

lie Asn Gin Thr Gly lie Phe Gly Asp Leu Ala Pro Thr Val Gly lie 

120 125 130 

act gag ctg gat cag gta gcg cag att get gaa age ctt get cag ggg 547 

Thr Glu Leu Asp Gin Val Ala Gin lie Ala Glu Ser Leu Ala Gin Gly 

135 140 145 

get tec cag att ccg cgt cat ttc aat ctt gca ctt gat gtt cct ttg 595 

Ala Ser Gin lie Pro Arg His Phe Asn Leu Ala Leu Asp Val Pro Leu 

150 155 160 165 

gtt get cct gaa ctg cca gag ctt cat ggt gag gca gtt gga gca tea 643 

Val Ala Pro Glu Leu Pro Glu Leu His Gly Glu Ala Val Gly Ala Ser 

170 175 180 

tgg acg cat cgc tgg ate aac cac ggt gag gtg acc gtg gac ctg ggg 691 

Trp Thr His Arg Trp lie Asn His Gly Glu Val Thr Val Asp Leu Gly 

185 190 195 

gag cac acc etc gtg att gee ggt gat gaa gca tgg gaa gtg gaa ggg 73 9 

Glu His Thr Leu Val lie Ala Gly Asp Glu Ala Trp Glu Val Glu Gly 

200 205 210 

ctg gaa gat gtg ccc acc ate get gaa cct act gca cca aag cct tat 7 87 

Leu Glu Asp Val Pro Thr lie Ala Glu Pro Thr Ala Pro Lys Pro Tyr 

215 220 225 

aat ccg gtg cac cca ctg get get gaa ate ttg ctg aag gag cag gtc 835 

Asn Pro Val His Pro Leu Ala Ala Glu lie Leu Leu Lys Glu Gin Val 

230 235 240 245 

tec gcg gaa ggc tat gtg gta aac acc agg cct gat cat gtg ate gtg 883 

Ser Ala Glu Gly Tyr Val Val Asn Thr Arg Pro Asp His Val lie Val 

250 255 260 

gtg gga cac ccc acg ctg cac cgc gga gtg ttg aag ttg atg tea gat 931 

Val Gly His Pro Thr Leu His Arg Gly Val Leu Lys Leu Met Ser Asp 

265 270 275 

cct ggc att aaa tta act gtg ctt tea cgc acc gat ate ate act gat 979 

Pro Gly lie Lys Leu Thr Val Leu Ser Arg Thr Asp lie lie Thr Asp 

280 285 290 

ccc ggc cgc cat gee gat cag gtg ggc age aca gtg aaa gtc acc ggc 1027 

Pro Gly Arg His Ala Asp Gin Val Gly Ser Thr Val Lys Val Thr Gly 

295 300 305 

acc cag gaa aag cag tgg eta aag ate tgt teg gca gca tea gaa ctt 1075 

Thr Gin Glu Lys Gin Trp Leu Lys lie Cys Ser Ala Ala Ser Glu Leu 
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310 315 320 325 

gcg gcc gat ggt gtg cgt gac gtc ctg gac aac caa gaa ttc ggt ttc 1123 

Ala Ala Asp Gly Val Arg Asp Val Leu Asp Asn Gin Glu Phe Gly Phe 

330 335 4 340 

acc ggc etc cat gtt gcc gca gcc gtg gcg gat acc tta ggc acc ggc 1171 

Thr Gly Leu His Val Ala Ala Ala Val Ala Asp Thr Leu Gly Thr Gly 

345 350 355 

gat act etc ttt get gca gca tec aac tea ate cgt gac etc tec ctg 1219 

Asp Thr Leu Phe Ala Ala Ala Ser Asn Ser lie Arg Asp Leu Ser Leu 

360 365 370 

gtg ggt atg cct ttt gat ggc gtg gat acc ttc tec cca cga ggt gtc 1267 

Val Gly Met Pro Phe Asp Gly Val Asp Thr Phe Ser Pro Arg Gly Val 

375 380 385 

gca ggc att gat ggt tct gtt get caa gca ate ggc act tea ctt get 1315 

Ala Gly lie Asp Gly Ser Val Ala Gin Ala lie Gly Thr Ser Leu Ala 

390 395 400 405 

gtg cag tec cgc cac ccc gat gaa ate cgc gcg cca cgc act gtg gcc 13 63 

Val Gin Ser Arg His Pro Asp Glu lie Arg Ala Pro Arg Thr Val Ala 

410 415 420 

ctt ctg ggc gat ctg teg ttc ctt cac gat att ggc gga ctg etc ate 1411 

Leu Leu Gly Asp Leu Ser Phe Leu His Asp lie Gly Gly Leu Leu lie 

425 430 435 

ggc cct gat gaa cca cgc cca gaa aac etc acc ate gtg gtc tec aac 1459 

Gly Pro Asp Glu Pro Arg Pro Glu Asn Leu Thr lie Val Val Ser Asn 

440 445 450 

gac aac ggt ggc gga ate ttc gaa etc eta gaa acc ggc gca gat ggt 1507 

Asp Asn Gly Gly Gly lie Phe Glu Leu Leu Glu Thr Gly Ala Asp Gly 

455 460 465 

etc cgc ccc aac ttc gag cgt get ttc ggt acc cca cac gac gcg tec 1555 

Leu Arg Pro Asn Phe Glu Arg Ala Phe Gly Thr Pro His Asp Ala Ser 

470 475 480 485 

ate gcg gat etc tgc gca ggc tac ggc att gaa cac caa gtg gta gac 1603 

lie Ala Asp Leu Cys Ala Gly Tyr Gly lie Glu His Gin Val Val Asp 

490 495 500 

aac etc caa gac etc ate ate gcg eta gtt gat acc acc gaa gta tec 1651 

Asn Leu Gin Asp Leu lie lie Ala Leu Val Asp Thr Thr Glu Val Ser 

505 510 515 

gga ttc acc att att gaa get teg acc gtc cga gat acc cgc cgt gca 1699 

Gly Phe Thr lie lie Glu Ala Ser Thr Val Arg Asp Thr Arg Arg Ala 

520 525 530 

caa cag caa get etc atg gac acg gtg cac taaatggagt ggtaccaagt 1749 
Gin Gin Gin Ala Leu Met Asp Thr Val His 
535 540 

gcg 1752 
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<210> 494 
<211> 543 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 494 

Met Ser Ser Thr Pro Ala Gin Asp Leu Ala Arg Ala Val lie Asp Ser 
15 10 15 

Leu Ala Pro His Val Thr Asp Val Val Leu Cys Pro Gly Ser Arg Asn 
20 25 30 

Ser Pro Leu Ser Leu Glu Leu Leu Ala Arg Gin Asp Leu Arg Val His 
35 40 45 

Val Arg lie Asp Glu Arg Ser Ala Ser Phe Leu Ala Leu Ser Leu Ala 
50 55 60 

Arg Thr Gin Ala Arg Pro Val Ala Val Val Met Thr Ser Gly Thr Ala 
65 70 75 80 

Val Ala Asn Cys Leu Pro Ala Val Ala Glu Ala Ala His Ala His lie 
85 90 95 

Pro Leu lie Val Leu Ser Ala Asp Arg Pro Ala His Leu Val Gly Thr 
100 105 110 

Gly Ala Ser Gin Thr lie Asn Gin Thr Gly lie Phe Gly Asp Leu Ala 
115 120 125 

Pro Thr Val Gly lie Thr Glu Leu Asp Gin Val Ala Gin lie Ala Glu 
130 135 140 

Ser Leu Ala Gin Gly Ala Ser Gin lie Pro Arg His Phe Asn Leu Ala 
145 150 155 160 

Leu Asp Val Pro Leu Val Ala Pro Glu Leu Pro Glu Leu His Gly Glu 
165 170 175 

Ala Val Gly Ala Ser Trp Thr His Arg Trp lie Asn His Gly Glu Val 
180 185 ■ 190 

Thr Val Asp Leu Gly Glu His Thr Leu Val lie Ala Gly Asp Glu Ala 
195 200 205 

Trp Glu Val Glu Gly Leu Glu Asp Val Pro Thr lie Ala Glu Pro Thr 
210 215 220 

Ala Pro Lys Pro Tyr Asn Pro Val His Pro Leu Ala Ala Glu lie Leu 
225 230 235 240 

Leu Lys Glu Gin Val Ser Ala Glu Gly Tyr Val Val Asn Thr Arg Pro 
245 250 255 

Asp His Val He Val Val Gly His Pro Thr Leu His Arg Gly Val Leu 
260 265 270 

Lys Leu Met Ser Asp Pro Gly He Lys Leu Thr Val Leu Ser Arg Thr 
275 280 285 



Asp He He Thr Asp Pro Gly Arg His Ala Asp Gin Val Gly Ser Thr 
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290 295 300 

Val Lys Val Thr Gly Thr Gin Glu Lys Gin Trp Leu Lys lie Cys Ser 
305 310 315 320 

Ala Ala Ser Glu Leu Ala Ala Asp Gly Val Arg Asp Val Leu Asp Asn 
325 330 335 

Gin Glu Phe Gly Phe Thr Gly Leu His Val Ala Ala Ala Val Ala Asp 
340 345 350 

Thr Leu Gly Thr Gly Asp Thr Leu Phe Ala Ala Ala Ser Asn Ser lie 
355 360 365 

Arg Asp Leu Ser Leu Val Gly Met Pro Phe Asp Gly Val Asp Thr Phe 
370 375 380 

Ser Pro Arg Gly Val Ala Gly lie Asp Gly Ser Val Ala Gin Ala lie 
385 390 395 400 

Gly Thr Ser Leu Ala Val Gin Ser Arg His Pro Asp Glu lie Arg Ala 
405 410 415 

Pro Arg Thr Val Ala Leu Leu Gly Asp Leu Ser Phe Leu His Asp lie 
420 425 430 

Gly Gly Leu Leu lie Gly Pro Asp Glu Pro Arg Pro Glu Asn Leu Thr 
435 440 445 

lie Val Val Ser Asn Asp Asn Gly Gly Gly lie Phe Glu Leu Leu Glu 
450 455 460 

Thr Gly Ala Asp Gly Leu Arg Pro Asn Phe Glu Arg Ala Phe Gly Thr 
465 470 475 480 

Pro His Asp Ala Ser lie Ala Asp Leu Cys Ala Gly Tyr Gly lie Glu 
485 490 495 

His Gin Val Val Asp Asn Leu Gin Asp Leu lie lie Ala Leu Val Asp 
500 505 510 

Thr Thr Glu Val Ser Gly Phe Thr lie lie Glu Ala Ser Thr Val Arg 
515 520 525 

Asp Thr Arg Arg Ala Gin Gin Gin Ala Leu Met Asp Thr Val His 
530 535 540 



<210> 495 
<211> 1434 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1411) 
<223> RXS02550 



<400> 495 

gatcttaggc agccgtggga ttacaccctt ttagagctag aacagtaaaa attcacccaa 
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tagctttcaa ctacgcacac aaagtggcaa cattgagcgg gtg act aca gac aag 115 

Val Thr Thr Asp Lys 

1 5 

cgc aaa acc tct aag acc acc gac acc gcc aac aag get gtg ggc gcg 163 

Arg Lys Thr Ser Lys Thr Thr Asp Thr Ala Asn Lys Ala Val Gly Ala 

10 15 20 

gat cag gca gcg cgt ccc act egg cga aca act cgc cgc ate ttc gat 211 

Asp Gin Ala Ala Arg Pro Thr Arg Arg Thr Thr Arg Arg lie Phe Asp 

25 30 35 

cag teg gag aag atg aag gac gtg ctg tac gag ate cgt ggc ccg gtg 2 59 

Gin Ser Glu Lys Met Lys Asp Val Leu Tyr Glu lie Arg Gly Pro Val 
40 45 50 

gcc gcg gag gcg gaa cgc atg gag ctt gat ggg cat aac ate tta aag 3 07 

Ala Ala Glu Ala Glu Arg Met Glu Leu Asp Gly His Asn lie Leu Lys 
55 60 65 

etc aac acg gga aat cca gcc gtg ttc gga ttc gat gcc ccc gac gtg 355 

Leu Asn Thr Gly Asn Pro Ala Val Phe Gly Phe Asp Ala Pro Asp Val 

70 75 80 85 

att atg cgt gac atg ate gcc aac ctt cca act tec caa ggg tat tec 403 

lie Met Arg Asp Met lie Ala Asn Leu Pro Thr Ser Gin Gly Tyr Ser 

90 95 100 

acc tec aaa ggc att att ccg gcc egg cga gca gtg gtc acc cgc tac 451 

Thr Ser Lys Gly lie lie Pro Ala Arg Arg Ala Val Val Thr Arg Tyr 

105 110 115 

gaa gtt gtg ccc gga ttc ccc cac ttc gat gtt gat gat gtg ttc tta 499 

Glu Val Val Pro Gly Phe Pro His Phe Asp Val Asp Asp Val Phe Leu 
120 125 130 

ggc aac ggt gtc tea gaa eta ate acc atg acc acc caa gca etc etc 547 

Gly Asn Gly Val Ser Glu Leu lie Thr Met Thr Thr Gin Ala Leu Leu 
135 140 145 

aac gac ggc gat gaa gtt ctt ate ccc gca ccg gac tac cca ctg tgg 595 

Asn Asp Gly Asp Glu Val Leu lie Pro Ala Pro Asp Tyr Pro Leu Trp 

150 155 160 165 

act gcc gca acc tec ctg get ggt ggt aag cct gtg cac tac etc tgt 643 

Thr Ala Ala Thr Ser Leu Ala Gly Gly Lys Pro Val His Tyr Leu Cys 

170 175 180 

gat gag gaa gat gac tgg aac cca tec ate gaa gac ate aag tec aaa 691 

Asp Glu Glu Asp Asp Trp Asn Pro Ser lie Glu Asp lie Lys Ser Lys 

185 190 195 

ate tea gag aaa acc aaa get att gtg gtg ate aac ccc aac aac ccc 73 9 

lie Ser Glu Lys Thr Lys Ala lie Val Val lie Asn Pro Asn Asn Pro 
200 205 210 

acg gga get gtc tac ccg cgc egg gtg ttg gaa caa ate gtc gag att 787 

Thr Gly Ala Val Tyr Pro Arg Arg Val Leu Glu Gin He Val Glu He 
215 220 225 

gca cgc gag cat gac ctg ctg att ttg gcc gat gaa ate tac gac cgc 83 5 



BGI-121CP -693- 



Ala Arg Glu His Asp Leu Leu lie Leu Ala Asp Glu lie Tyr Asp Arg 
230 235. 240 245 

att etc tac gat gat gec gag cac ate age ctg gca ace ctt gca cca 883 

lie Leu Tyr Asp Asp Ala Glu His lie Ser Leu Ala Thr Leu Ala Pro 
250 255 260 

gat etc ctt tgc ate aca tac aac ggt eta tec aag gca tac cgc gtc 931 

Asp Leu Leu Cys lie Thr Tyr Asn Gly Leu Ser Lys Ala Tyr Arg Val 
265 270 275 

gca gga tac cga get ggc tgg atg gta ttg act gga cca aag caa tac 97 9 

Ala Gly Tyr Arg Ala Gly Trp Met Val Leu Thr Gly Pro Lys Gin Tyr 

280 285 290 

gca cgt gga ttt att gag ggc etc gaa etc etc gca ggc act cga etc 1027 
Ala Arg Gly Phe lie Glu Gly Leu Glu Leu Leu Ala Gly Thr Arg Leu 
295 300 305 

tgc cca aat gtc cca get cag cac get att cag gta get ctg ggt gga 1075 

Cys Pro Asn Val Pro Ala Gin His Ala lie Gin Val Ala Leu Gly Gly 
310 315 320 325 

cgc cag tec ate tac gac etc act ggc gaa cac ggc cga etc ctg gaa 1123 

Arg Gin Ser lie Tyr Asp Leu Thr Gly Glu His Gly Arg Leu Leu Glu 
330 335 340 

cag cgc aac atg gca tgg acg aaa etc aac gaa ate cca ggt gtc age 1171 

Gin Arg Asn Met Ala Trp Thr Lys Leu Asn Glu lie Pro Gly Val Ser 
345 350 355 

tgt gtg aaa cca atg gga get eta tac gcg ttc ccc aag etc gac ccc 1219 

Cys Val Lys Pro Met Gly Ala Leu Tyr Ala Phe Pro Lys Leu Asp Pro 

360 365 370 

aac gtg tac gaa ate cac gac gac acc caa etc atg ctg gat ctt etc 12 67 

Asn Val Tyr Glu lie His Asp Asp Thr Gin Leu Met Leu Asp Leu Leu 
375 380 385 

cgt gee gag aaa ate etc atg gtt cag ggc act ggc ttc aac tgg cca 1315 

Arg Ala Glu Lys lie Leu Met Val Gin Gly Thr Gly Phe Asn Trp Pro 
390 395 400 405 

cat cac gat cac ttc cga gtg gtc acc ctg cca tgg gca tec cag ttg 13 63 

His His Asp His Phe Arg Val Val Thr Leu Pro Trp Ala Ser Gin Leu 
410 415 420 

gaa aac gca att gag cgc ctg ggt aac ttc ctg tec act tac aag cag 1411 

Glu Asn Ala lie Glu Arg Leu Gly Asn Phe Leu Ser Thr Tyr Lys Gin 
425 430 435 

tagtagttgt taggattcac cac 1434 



<210> 496 
<211> 437 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 496 

Val Thr Thr Asp Lys Arg Lys Thr Ser Lys Thr Thr Asp Thr Ala Asn 
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15 10 15 

Lys Ala Val Gly Ala Asp Gin Ala Ala Arg Pro Thr Arg Arg Thr Thr 
20 25 30 

Arg Arg lie Phe Asp Gin Ser Glu Lys Met Lys Asp Val Leu Tyr Glu 
35 40 45 

lie Arg Gly Pro Val Ala Ala Glu Ala Glu Arg Met Glu Leu Asp Gly 
50 55 60 

His Asn lie Leu Lys Leu Asn Thr Gly Asn Pro Ala Val Phe Gly Phe 
65 70 75 80 

Asp Ala Pro Asp Val lie Met Arg Asp Met lie Ala Asn Leu Pro Thr 
85 90 95 

Ser Gin Gly Tyr Ser Thr Ser Lys Gly lie lie Pro Ala Arg Arg Ala 
100 105 110 

Val Val Thr Arg Tyr Glu Val Val Pro Gly Phe Pro His Phe Asp Val 
115 120 125 

Asp Asp Val Phe Leu Gly Asn Gly Val Ser Glu Leu lie Thr Met Thr 
130 135 140 

Thr Gin Ala Leu Leu Asn Asp Gly Asp Glu Val Leu lie Pro Ala Pro 
145 150 155 160 

Asp Tyr Pro Leu Trp Thr Ala Ala Thr Ser Leu Ala Gly Gly Lys Pro 
165 170 175 

Val His Tyr Leu Cys Asp Glu Glu Asp Asp Trp Asn Pro Ser lie Glu 
180 185 190 

Asp lie Lys Ser Lys lie Ser Glu Lys Thr Lys Ala He Val Val He 
195 200 205 

Asn Pro Asn Asn Pro Thr Gly Ala Val Tyr Pro Arg Arg Val Leu Glu 
210 215 220 

Gin lie Val Glu He Ala Arg Glu His Asp Leu Leu He Leu Ala Asp 
225 230 235 240 

Glu He Tyr Asp Arg He Leu Tyr Asp Asp Ala Glu His He Ser Leu 
245 250 255 

Ala Thr Leu Ala Pro Asp Leu Leu Cys He Thr Tyr Asn Gly Leu Ser 
260 265 270 

Lys Ala Tyr Arg Val Ala Gly Tyr Arg Ala Gly Trp Met Val Leu Thr 
275 280 285 

Gly Pro Lys Gin Tyr Ala Arg Gly Phe He Glu Gly Leu Glu Leu Leu 
290 295 300 

Ala Gly Thr Arg Leu Cys Pro Asn Val Pro Ala Gin His Ala He Gin 
305 310 315 320 

Val Ala Leu Gly Gly Arg Gin Ser He Tyr Asp Leu Thr Gly Glu His 
325 330 335 
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Gly Arg Leu Leu 
340 

lie Pro Gly Val 
355 

Pro Lys Leu Asp 
370 . 

Met Leu Asp Leu 
385 

Gly Phe Asn Trp 



Trp Ala Ser Gin 
420 

Ser Thr Tyr Lys 
435 



Glu Gin Arg Asn 



Ser Cys Val Lys 
360 

Pro Asn Val Tyr 
375 

Leu Arg Ala Glu 
390 

Pro His His Asp 
405 

Leu Glu Asn Ala 



Gin 



Met Ala Trp Thr 
345 

Pro Met Gly Ala 



Glu lie His Asp 
380 

Lys lie Leu Met 
395 

His Phe Arg Val 
410 

lie Glu Arg Leu 
425 



Lys Leu Asn Glu 
350 

Leu Tyr Ala Phe 
365 

Asp Thr Gin Leu 



Val Gin Gly Thr 
400 

Val Thr Leu Pro 
415 

Gly Asn Phe Leu 
430 



<210> 497 
<211> 1080 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1057) 

<223> RXS02319 

<400> 497 

atgtgggtga gataaccgac cgtgatgtcg ccctagcaaa agtcatcgac gcccacgcca 60 

agaccttggc catttcggca gaggcttaag gttaaagatt atg age aac tac age 115 

Met Ser Asn Tyr Ser 

1 5 

acc gac aac cct ttt gat ccc acc caa tgg gec acc gtt cca ggt ttt 163 

Thr Asp Asn Pro Phe Asp Pro Thr Gin Trp Ala Thr Val Pro Gly Phe 

10 15 20 

gaa gaa ttc acc gac ate acc tac cac cgc cac gtg ggc acc acc cgc 211 
Glu Glu Phe Thr Asp lie Thr Tyr His Arg His Val Gly Thr Thr Arg 
25 30 35 

gec gat ggc ate gtg cgc ate gec ttc gac cgc ccc gaa gtt cgc aat 259 
Ala Asp Gly lie Val Arg lie Ala Phe Asp Arg Pro Glu Val Arg Asn 
40 45 50 

get ttc cgc ccc cac acc gtc gac gag ctt tac caa gee etc gac cac 3 07 
Ala Phe Arg Pro His Thr Val Asp Glu Leu Tyr Gin Ala Leu Asp His 
55 60 65 

gcg cgc egg acc cca gat gtt gga acc ate ctg etc acc ggc aac ggc 3 55 
Ala Arg Arg Thr Pro Asp Val Gly Thr lie Leu Leu Thr Gly Asn Gly 
70 75 80 85 



ccc age gaa aaa gac ggt ggc tgg gcg ttc tgc tec ggc ggc gac caa 



403 
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Pro Ser Glu Lys Asp Gly Gly Trp Ala Phe Cys Ser Gly Gly Asp Gin 

90 95 100 

cgc ate cgc ggg cgc tec ggc tac caa tac gec acc gaa cac gcg cgc 451 

Arg lie Arg Gly Arg Ser Gly Tyr Gin Tyr Ala Thr Glu His Ala Arg 

105 110 115 

gac gat gec acc get gat gtc ttc acg gta gat att gec cgc acc aaa 499 

Asp Asp Ala Thr. Ala Asp Val Phe Thr Val Asp lie Ala Arg Thr Lys 
120 125 130 

gtt gaa ggc gga cgc etc cac att ttg gaa gtc caa cgc etc ate cgc 547 

Val Glu Gly Gly Arg Leu His lie Leu Glu Val Gin Arg Leu lie Arg 
135 140 145 

acc atg cct aaa gtt gtc ate gca gta gtc aac ggc tgg gca gec ggc 595 

Thr Met Pro Lys Val Val lie Ala Val Val Asn Gly Trp Ala Ala Gly 
150 155 160 165 

ggt ggg cac tec etc cat gtc gtt tgc gac etc acc ate get tec cgc 643 

Gly Gly His Ser Leu His Val Val Cys Asp Leu Thr lie Ala Ser Arg 

170 175 180 

caa gaa gca cgc ttc aag caa acc gac get gac gtg gga tec ttc gac 691 

Gin Glu Ala Arg Phe Lys Gin Thr Asp Ala Asp Val Gly Ser Phe Asp 

185 190 195 

get ggc tac ggc tec gee tac eta gcg aaa atg gtc gga cag aaa aac 73 9 

Ala Gly Tyr Gly Ser Ala Tyr Leu Ala Lys Met Val Gly Gin Lys Asn 
200 205 210 

gee cgc gaa ate ttc ttc etc gga cgc acc tac gac gee gaa cgc atg 787 

Ala Arg Glu lie Phe Phe Leu Gly Arg Thr Tyr Asp Ala Glu Arg Met 
215 220 225 

caa caa atg ggc gca gtc aac ate gtg gec gac cac ggc gac eta gaa 83 5 

Gin Gin Met Gly Ala Val Asn lie Val Ala Asp His Gly Asp Leu Glu 
230 235 240 245 

aaa gaa gee ate caa gca gee cgc gaa ate aac acc aaa tec ccc acc 883 

Lys Glu Ala lie Gin Ala Ala Arg Glu lie Asn Thr Lys Ser Pro Thr 

250 255 260 

ggg caa cgc atg ctg aaa ttc gee ttc aat etc acc gac gat ggc etc 931 

Gly Gin Arg Met Leu Lys Phe Ala Phe Asn Leu Thr Asp Asp Gly Leu 

265 270 275 

atg gga caa caa gtc ttc gee ggc gaa gec acc cgc ctg gee tac atg 979 

Met Gly Gin Gin Val Phe Ala Gly Glu Ala Thr Arg Leu Ala Tyr Met 
280 285 290 

acg gat gaa gee gta gag ggt aag gaa gca ttc eta gaa aag cgc gaa 1027 

Thr Asp Glu Ala Val Glu Gly Lys Glu Ala Phe Leu Glu Lys Arg Glu 
295 300 305 

ccc aac tgg aat gaa ttc cct tac tac tac tagtgagttc atggggtcct 1077 

Pro Asn Trp Asn Glu Phe Pro Tyr Tyr Tyr 
310 315 



aaa 



1080 
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<210> 498 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 498 

Met Ser Asn Tyr Ser Thr Asp Asn Pro Phe Asp Pro Thr Gin Trp Ala 
1 5 10 15 

Thr Val Pro Gly Phe Glu Glu Phe Thr Asp lie Thr Tyr His Arg His 
20 25 30 

Val Gly Thr Thr Arg Ala Asp Gly lie Val Arg lie Ala Phe Asp Arg 
35 40 45 

Pro Glu Val Arg Asn Ala Phe Arg Pro His Thr Val Asp Glu Leu Tyr 
50 55 60 

Gin Ala Leu Asp His Ala Arg Arg Thr Pro Asp Val Gly Thr lie Leu 
65 70 75 80 

Leu Thr Gly Asn Gly Pro Ser Glu Lys Asp Gly Gly Trp Ala Phe Cys 
85 90 95 

Ser Gly Gly Asp Gin Arg lie Arg Gly Arg Ser Gly Tyr Gin Tyr Ala 
100 105 110 

Thr Glu His Ala Arg Asp Asp Ala Thr Ala Asp Val Phe Thr Val Asp 
115 120 125 

lie Ala Arg Thr Lys Val Glu Gly Gly Arg Leu His lie Leu Glu Val 
130 135 140 

Gin Arg Leu lie Arg Thr Met Pro Lys Val Val lie Ala Val Val Asn 
145 150 155 160 

Gly Trp Ala Ala Gly Gly Gly His Ser Leu His Val Val Cys Asp Leu 
165 170 175 

Thr lie Ala Ser Arg Gin Glu Ala Arg Phe Lys Gin Thr Asp Ala Asp 
180 185 190 

Val Gly Ser Phe Asp Ala Gly Tyr Gly Ser Ala Tyr Leu Ala Lys Met 
195 200 205 

Val Gly Gin Lys Asn Ala Arg Glu lie Phe Phe Leu Gly Arg Thr Tyr 
210 215 220 

Asp Ala Glu Arg Met Gin Gin Met Gly Ala Val Asn lie Val Ala Asp 
225 230 235 240 

His Gly Asp Leu Glu Lys Glu Ala lie Gin Ala Ala Arg Glu lie Asn 
245 250 255 

Thr Lys Ser Pro Thr Gly Gin Arg Met Leu Lys Phe Ala Phe Asn Leu 
260 265 270 



Thr Asp Asp Gly Leu Met Gly Gin Gin Val Phe Ala Gly Glu Ala Thr 
275 280 285 
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Arg Leu Ala Tyr Met Thr Asp Glu Ala Val Glu Gly Lys Glu Ala Phe 

290 295 300 

Leu Glu Lys Arg Glu Pro Asn Trp Asn Glu Phe Pro Tyr Tyr Tyr 

305 ( 310 315 



<210> 499 
<211> 384 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (361) 

<223> RXS02908 

<400> 499 

gccaacgagg gttggtttac cacctctgat tcaggtgaac tccacgacgg gattctcacc 60 

gtgactggtc gcgtggatac ccgtcattga ttccggtgga ttg aag ttg cac cca 115 

Leu Lys Leu His Pro 
1 5 

gag gta ctg gaa cgt gcc ate gca gat att aaa ggt gtc acc gcg gcg 163 
Glu Val Leu Glu Arg Ala lie Ala Asp lie Lys Gly Val Thr Ala Ala 
10 15 20 

tgt gtt gtg ggt att ccc gat ccc cga tta ggc caa gca att gtg gcc 211 
Cys Val Val Gly lie Pro Asp Pro Arg Leu Gly Gin Ala lie Val Ala 
25 30 35 

gcg tac tec gga teg ate agt ccg tct gaa gtt att gaa ggc etc gac 259 
Ala Tyr Ser Gly Ser lie Ser Pro Ser Glu Val lie Glu Gly Leu Asp 
40 45 50 

gat eta cct cgt tgg cag ctt ccc aaa egg ctg aag cat ctg gaa tct 307 
Asp Leu Pro Arg Trp Gin Leu Pro Lys Arg Leu Lys His Leu Glu Ser 
55 60 65 

ttg ccc age att ggt cct gga aaa get gat cga cgt get ate gcg aag 355 
Leu Pro Ser lie Gly Pro Gly Lys Ala Asp Arg Arg Ala lie Ala Lys 
70 75 80 85 

ctg ttt tagtcttcat tettgetgge tgc 384 
Leu Phe 



<210> 500 
<211> 87 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 500 

Leu Lys Leu His Pro Glu Val Leu Glu Arg Ala lie Ala Asp lie Lys 
15 10 15 

Gly Val Thr Ala Ala Cys Val Val Gly lie Pro Asp Pro Arg Leu Gly 
20 25 30 
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Gin Ala lie Val Ala Ala Tyr Ser Gly Ser lie Ser Pro Ser Glu Val 
35 40 45 

lie Glu Gly Leu Asp Asp Leu Pro Arg Trp Gin Leu Pro Lys Arg Leu 
50 55 60 

Lys His Leu Glu Ser Leu Pro Ser lie Gly Pro Gly Lys Ala Asp Arg 
65 70 75 80 

Arg Ala lie Ala Lys Leu Phe 
85 



<210> 501 
<211> 775 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (775) 

<223> RXS03003 

<400> 501 

tcgatgatct gggctcccca ggtggtgcgg ctaagcttgg accacaagat tttgatcacc 60 



caatgatcgc tgcgctgccg cctcaggcat aatctaacgc atg acc tct cgc acc 

Met Thr Ser Arg Thr 
1 5 



115 



ccg ctt gtt tct gtt ctt cct gat ttt ccg tgg gat teg etc get tec 
Pro Leu Val Ser Val Leu Pro Asp Phe Pro Trp Asp Ser Leu Ala Ser 
10 15 20 



163 



gca aaa gee aaa get gcg tct cac ccg gat ggg ate gtg aat ctt tct 
Ala Lys Ala Lys Ala Ala Ser His Pro Asp Gly lie Val Asn Leu Ser 
25 30 35 



211 



gtt ggc act ccg gtt gat ccg gtc gcg ccc age att cag ate gcg ttg 
Val Gly Thr Pro Val Asp Pro Val Ala Pro Ser lie Gin lie Ala Leu 
40 45 50 



259 



gca gaa gca gcg ggg ttt teg ggt tac cct caa acc ate ggc acc ccg 
Ala Glu Ala Ala Gly Phe Ser Gly Tyr Pro Gin Thr lie Gly Thr Pro 
55 60 65 



307 



gaa etc cgc gca gee ate agg ggc gcg ctt gag egg cgc tac aac atg 
Glu Leu Arg Ala Ala lie Arg Gly Ala Leu Glu Arg Arg Tyr Asn Met 
70 75 80 85 



355 



aca aag ctt gtc gac gee tec etc etc ccc gtc gtg ggt acc aag gag 
Thr Lys Leu Val Asp Ala Ser Leu Leu Pro Val Val Gly Thr Lys Glu 
90 95 100 



403 



gca att gee ctt ctt cca ttc gcg ttg ggt att tec ggc acc gtt gtc 
Ala lie Ala Leu Leu Pro Phe Ala Leu Gly lie Ser Gly Thr Val Val 
105 110 115 



451 



ate cca gag att gcg tac cca acc tac gaa gtc get gtc gtg gee gca 
lie Pro Glu lie Ala Tyr Pro Thr Tyr Glu Val Ala Val Val Ala Ala 
120 125 130 



499 
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gga tgc acc gtg ttg cgt tct gat teg ctg ttt aag etc ggc ccg cag 547 

Gly Cys Thr Val Leu Arg Ser Asp Ser Leu Phe Lys Leu Gly Pro Gin 
135 140 145 

ate ccg teg atg atg ttt ate aac tea cca tec aac ccc aca ggc aag 595 

lie Pro Ser Met Met Phe lie Asn Ser Pro Ser Asn Pro Thr Gly Lys 

150 155 160 165 

gtt ctg ggc ate cca cac ttg cgc aag gtt gtg aag tgg gcg cag gaa 643 

Val Leu Gly lie Pro His Leu Arg Lys Val Val Lys Trp Ala Gin Glu 
170 175 180 

aac aac gtg ate etc gca get gat gaa tgc tac ttg ggt ctt ggc tgg 691 

Asn Asn Val lie Leu Ala Ala Asp Glu Cys Tyr Leu Gly Leu Gly Trp 
185 190 195 

gac gat gaa aac cca ccg ate tea att ttg gat cca cgt gtc tgc gat 73 9 

Asp Asp Glu Asn Pro Pro lie Ser lie Leu Asp Pro Arg Val Cys Asp 
200 205 210 

ggc gac cac acc aac ttg ate gee att cac teg ctg 775 

Gly Asp His Thr Asn Leu lie Ala lie His Ser Leu 
215 220 225 



<210> 502 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 502 

Met Thr Ser Arg Thr Pro Leu Val Ser Val Leu Pro Asp Phe Pro Trp 
1,5 10 15 

Asp Ser Leu Ala Ser Ala Lys Ala Lys Ala Ala Ser His Pro Asp Gly 
20 25 30 

lie Val Asn Leu Ser Val Gly Thr Pro Val Asp Pro Val Ala Pro Ser 
35 40 45 

lie Gin lie Ala Leu Ala Glu Ala Ala Gly Phe Ser Gly Tyr Pro Gin 
50 55 60 

Thr lie Gly Thr Pro Glu Leu Arg Ala Ala He Arg Gly Ala Leu Glu 
65 70 75 80 

Arg Arg Tyr Asn Met Thr Lys Leu Val Asp Ala Ser Leu Leu Pro Val 
85 90 95 

Val Gly Thr Lys Glu Ala He Ala Leu Leu Pro Phe Ala Leu Gly He 
100 105 110 

Ser Gly Thr Val Val He Pro Glu He Ala Tyr Pro Thr Tyr Glu Val 
115 120 125 

Ala Val Val Ala Ala Gly Cys Thr Val Leu Arg Ser Asp Ser Leu Phe 
130 135 140 



Lys Leu Gly Pro Gin He Pro Ser Met Met Phe He Asn Ser Pro Ser 
145 150 155 160 
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Asn Pro Thr Gly Lys Val Leu Gly lie Pro His Leu Arg Lys Val Val 
165 170 175 

Lys Trp Ala Gin Glu Asn Asn Val lie Leu Ala Ala Asp Glu Cys Tyr 
180 185 190 

Leu Gly Leu Gly Trp Asp Asp Glu Asn Pro Pro lie Ser lie Leu Asp 
195 200 205 

Pro Arg Val Cys Asp Gly Asp His Thr Asn Leu lie Ala lie His Ser 
210 215 220 

Leu 
225 



<210> 503 
<211> 390 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (367) 

<223> RXS03026 

<400> 503 

gttggcggcg cagtatcgtg aggtgcggga cctcgagcgg ggaatcccaa actagcatcc 60 

cgaactagcc ccccaacaac aattagaaat ggaacctaaa atg cct gga aaa att 115 

Met Pro Gly Lys lie 
1 5 

etc ctt etc aac ggc cca aac ctg aac atg ctg ggc aaa cgc gag cct 163 
Leu Leu Leu Asn Gly Pro Asn Leu Asn Met Leu Gly Lys Arg Glu Pro 
10 15 20 

gac att tac gga cac gac acc ttg gaa gac gtc gtc gcg ctg gca ace 211 
Asp lie Tyr Gly His Asp Thr Leu Glu Asp Val Val Ala Leu Ala Thr 
25 30 35 

get gag get gcg aaa cac ggc ctt gag gtt gag gcg ctg cag age aat 259 
Ala Glu Ala Ala Lys His Gly Leu Glu Val Glu Ala Leu Gin Ser Asn 
40 45 50 

cac caa ggt gag eta ate gat gcg ctg cac aac get cgc ggg acc cac 307 
His Gin Gly Glu Leu lie Asp Ala Leu His Asn Ala Arg Gly Thr His 
55 60 65 

ate ggt tgc gtg att aac ccc ggc ggc ctg act aca ctt egg tgg cgc 355 
lie Gly Cys Val lie Asn Pro Gly Gly Leu Thr Thr Leu Arg Trp Arg 
70 75 80 85 

ttt tgg atg ctg tgaaggcgtc tgagcttcct acc 390 
Phe Trp Met Leu 



<210> 504 
<211> 89 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 504 

Met Pro Gly Lys lie Leu Leu Leu Asn Gly Pro Asn Leu Asn Met Leu 
15 10 15 

Gly Lys Arg Glu Pro Asp lie Tyr Gly His Asp Thr Leu Glu Asp Val 
20 25 30 

Val Ala Leu Ala Thr Ala Glu Ala Ala Lys His Gly Leu Glu Val Glu 
35 40 45 

Ala Leu Gin Ser Asn His Gin Gly Glu Leu lie Asp Ala Leu His Asn 
50 55 60 

Ala Arg Gly Thr His lie Gly Cys Val lie Asn Pro Gly Gly Leu Thr 
65 70 75 80 

Thr Leu Arg Trp Arg Phe Trp Met Leu 
85 



<210> 505 
<211> 621 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (598) 

<223> RXS03074 

<400> 505 

tttgtgggca atctggtttt ttcgtaattg tgtgggatga atctcttaaa aattcacatt 60 



tagcaggaca agcatactgt tttagttcta tgctgtgggc atg act caa agt get 

Met Thr Gin Ser Ala 
1 5 



115 



cca gaa ttc att gec acc gca gac etc gta gac ate ate ggc gac aac 
Pro Glu Phe lie Ala Thr Ala Asp Leu Val Asp lie lie Gly Asp Asn 
10 15 20 



163 



gcg caa tea tgc gac act. cag ttt caa aac ctt gga ggt gec aca gaa 
Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu Gly Gly Ala Thr Glu 
25 30 35 



211 



ttc cac gga ata ata acc acc gtg aaa tgc ttc caa gac aac gee etc 
Phe His Gly lie lie Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 
'40 45 50 



259 



ctg aaa tec ate ctg age gag gat aat cct ggg gga gtg ctg gtt ate 
Leu Lys Ser lie Leu Ser Glu Asp Asn Pro Gly Gly Val Leu Val lie 
55 60 65 



307 



gat ggc gac gca tec gtg cac acc gcg eta gtt ggc gac ate att gca 
Asp Gly Asp Ala Ser Val His Thr Ala Leu Val Gly Asp lie lie Ala 
70 75 80 85 



355 



gga ctt gga aaa gat cat ggt tgg tec gga gta att gtc aac gga gca 



403 
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Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val lie Val Asn Gly Ala 
90 95 100 

att cga gac tec gca gtc ate ggc acc atg acc ttt ggt tgt aaa gee 451 
lie Arg Asp Ser Ala Val lie Gly Thr Met Thr Phe Gly Cys Lys Ala 
105 110 115 

ctt gga acc aac ccg egg aaa tec act aaa act ggt tec ggc gaa cga 499 
Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr Gly Ser Gly Glu Arg 
120 125 130 

gac gta gtg gta teg att ggt ggc att gac ttc att cct ggt cat tac 547 
Asp Val Val Val Ser lie Gly Gly lie Asp Phe lie Pro Gly His Tyr 
135 140 145 

gtc tac gcg gac tct gac gga att ate gtc acc gag gcg cca att aag 595 
Val Tyr Ala Asp Ser Asp Gly lie lie Val Thr Glu Ala Pro lie Lys 
150 155 160 165 

cag taatttgttt tgacgacgea gta 621 
Gin 



<210> 506 
<211> 166 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 506 

Met Thr Gin Ser Ala Pro Glu Phe lie Ala Thr Ala Asp Leu Val Asp 
1 5 10 15 

lie lie Gly Asp Asn Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu 
20 25 30 

Gly Gly Ala Thr Glu Phe His Gly lie lie Thr Thr Val Lys Cys Phe 
35 40 45 

Gin Asp Asn Ala Leu Leu Lys Ser lie Leu Ser Glu Asp Asn Pro Gly 
50 55 60 

Gly Val Leu Val lie Asp Gly Asp Ala Ser Val His Thr Ala Leu Val 
65 70 75 80 

Gly Asp lie lie Ala Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val 
85 90 95 

lie Val Asn Gly Ala lie Arg Asp Ser Ala Val lie Gly Thr Met Thr 
100 105 110 

Phe Gly Cys Lys Ala Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr 
115 120 125 

Gly Ser Gly Glu Arg Asp Val Val Val Ser lie Gly Gly lie Asp Phe 
130 135 140 

lie Pro Gly His Tyr Val Tyr Ala Asp Ser Asp Gly lie lie Val Thr 
145 150 155 160 



Glu Ala Pro lie Lys Gin 
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<210> 507 
<211> 3075 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3052) 
<223> RXC01434 

<400> 507 

ggtttcctgc gcaccgtgat gattggtgcg gcgctgtcgc cggccatcgc ttcggcgttc 60 

aacactgcca acacgctgcc caacctgatc actggaaatc gtg ttg ggt gcg gtg 115 

Val Leu Gly Ala Val 
1 5 

ctg aca teg ctg gtt att ccg gtc ctt acc cgc gcg gaa aaa gaa gac 163 
Leu Thr Ser Leu Val lie Pro Val Leu Thr Arg Ala Glu Lys Glu Asp 
10 15 20 

gec gac ggc ggt tec ggg ttc ttc agg egg ctg etc acc ctg teg gtg 211 
Ala Asp Gly Gly Ser Gly Phe Phe Arg Arg Leu Leu Thr Leu Ser Val 
25 30 35 

acg ctg ctg ggt ggt gtc acc ate ctg teg att ate ggc gcg ccg ctg 259 
Thr Leu Leu Gly Gly Val Thr lie Leu Ser lie lie Gly Ala Pro Leu 
40 45 50 

ctg aca egg atg atg ctg tec tct gag gga caa gtc aac gtg gtc atg 307 
Leu Thr Arg Met Met Leu Ser Ser Glu Gly Gin Val Asn Val Val Met 
55 60 65 

tec acg gee ttt gcg tat tgg ctg ctg cca cag att ttc ttc tac ggc 355 
Ser Thr Ala Phe Ala Tyr Trp Leu Leu Pro Gin lie Phe Phe Tyr Gly 
70 75 80 85 

ctg ttt gee ctg ttc atg get gtg ttg aac acc cgt gaa gtg ttc aaa 403 
Leu Phe Ala Leu Phe Met Ala Val Leu Asn Thr Arg Glu Val Phe Lys 
90 95 100 

ccc ggc gcg tgg gca cct gtt gtc aac aat gtg ate acc ttg acc gtg 451 
Pro Gly Ala Trp Ala Pro Val Val Asn Asn Val lie Thr Leu Thr Val 
105 110 115 

ctg ggc gtg tac atg gtg ctg cct gcg cgt ttg cac ccg cat gag cag 499 
Leu Gly Val Tyr Met Val Leu Pro Ala Arg Leu His Pro His Glu Gin 
120 125 130 

gtg ggc att ttt gat ccg cag ate att ttc etc ggc gtg ggc acc acc 547 
Val Gly lie Phe Asp Pro Gin lie He Phe Leu Gly Val Gly Thr Thr 
135 140 145 

ctt ggt gtg gtt gca cag tgt eta ate atg att ccg tac ctg cgt cgc 595 
Leu Gly Val Val Ala Gin Cys Leu He Met He Pro Tyr Leu Arg Arg 
150 155 160 165 



gcg ggc att gat atg cgc cct ctg tgg ggt ate gat gcg cgt ttg aag 



643 
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Ala Gly lie Asp Met Arg Pro Leu Trp Gly lie Asp Ala Arg Leu Lys 
170 175 180 

caa ttc ggt ggc atg gcg atg gcg ate ate gtg tac gtg gca ate tec 691 
Gin Phe Gly Gly Met Ala Met Ala lie lie Val Tyr Val Ala lie Ser 
185 190 195 

cag ttc ggt tac ate ate acc act cgc att gcg teg att gca gac gat 739 
Gin Phe Gly Tyr lie lie Thr Thr Arg lie Ala Ser lie Ala Asp Asp 
200 205 210 

get gcg ccg ttt att tat cag cag cac tgg atg ttg ctg caa gtt cct 787 
Ala Ala Pro Phe lie Tyr Gin Gin His Trp Met Leu Leu Gin Val Pro 
215 220 225 

tat ggc ate ate ggc gtc acc ttg etc acc gcg att atg ccg cga ctg 835 
Tyr Gly lie lie Gly Val Thr Leu Leu Thr Ala lie Met Pro Arg Leu 
230 235 240 245 

tec cgc aac gcg gca gac ggc gat gat agg gca gta gtc tct gac ctt 883 
Ser Arg Asn Ala Ala Asp Gly Asp Asp Arg Ala Val Val Ser Asp Leu 
250 255 260 

cag ttg ggt tec aag eta acc ttc ate gca ctg ate ccc ate gtg gtg 931 
Gin Leu Gly Ser Lys Leu Thr Phe lie Ala Leu lie Pro lie Val Val 
265 270 275 

ttc ttc acc gee ttc ggt gtc cct att gee aat ggc ctt ttt gee tac 979 
Phe Phe Thr Ala Phe Gly Val Pro lie Ala Asn Gly Leu Phe Ala Tyr 
280 285 290 

ggc caa ttc gat gee aac gee gee aac ate ctt ggt tgg act ctg age 1027 
Gly Gin Phe Asp Ala Asn Ala Ala Asn lie Leu Gly Trp Thr Leu Ser 
295 300 305 

ttc tct get ttc acg ctg att cct tac get ttg gtg ctg eta cat ctg 1075 
Phe Ser Ala Phe Thr Leu lie Pro Tyr Ala Leu Val Leu Leu His Leu 
310 315 320 325 

cgt gtg ttt tat gcg cgt gaa gag gtc tgg acc cca acc ttc ate ate 1123 
Arg Val Phe Tyr Ala Arg Glu Glu Val Trp Thr Pro Thr Phe lie lie 
330 335 340 

gee ggc ate acc gee acc aag gtc gtg ctt tec ctg ttg gca ccg ctg 1171 
Ala Gly lie Thr Ala Thr Lys Val Val Leu Ser Leu Leu Ala Pro Leu 
345 350 355 

ctg teg age tec ccg gag cgt gtg gtg gtg ctt ctt ggt gcg gee aac 1219 
Leu Ser Ser Ser Pro Glu Arg Val Val Val Leu Leu Gly Ala Ala Asn 
360 365 370 

ggt ttc agt ttc ate acc ggc gcg gtc ate ggc gcg tat ctg ttg cgc 12 67 
Gly Phe Ser Phe lie Thr Gly Ala Val lie Gly Ala Tyr Leu Leu Arg 
375 380 385 

aac aaa etc ggc ctg ttg ggt atg cgc tct ttg get aaa acc tec ctg 1315 
Asn Lys Leu "Gly Leu Leu Gly Met Arg Ser Leu Ala Lys Thr Ser Leu 
390 395 400 405 

tgg gcg ttg ggc tct gcg gcg gtt ggt gca gca gca gca tgg gcg ttg 13 63 
Trp Ala Leu Gly Ser Ala Ala Val Gly Ala Ala Ala Ala Trp Ala Leu 
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410 415 420 

ggg tgg ctg att caa gcc gtc gtg ggc gat ttc ttg ctg ggc act eta 1411 
Gly Trp Leu lie Gin Ala Val Val Gly Asp Phe Leu Leu Gly Thr Leu 
425 430 435 

age tec gta ggc tac ttg ttg aac ctg get gtg ttg ggt gtc ttc ttc 1459 

Ser Ser Val Gly Tyr Leu Leu Asn Leu Ala Val Leu Gly Val Phe Phe 
440 445 450 

ate ttc gtc ace ggc ate gtg ttg tea cgt tct ggt ttg ccg gag gtc 1507 

lie Phe Val Thr Gly lie Val Leu Ser Arg Ser Gly Leu Pro Glu Val 

455 ' 460 465 

caa aac ttg ggc cag gca ctg ace cgc ate cca ggt ttg age egg ttt 1555 

Gin Asn Leu Gly Gin Ala Leu Thr Arg lie Pro Gly Leu Ser Arg Phe 
470 475 480 485 

att cgc ccg aat acc aag ate tct ttg gat gtc ggc gaa gtc tec gag 1603 

lie Arg Pro Asn Thr Lys lie Ser Leu Asp Val Gly Glu Val Ser Glu 
490 495 500 

cag gat ttc tec acc cag ctg gtc gcg cca age gag ttc gca gca acc 1651 

Gin Asp Phe Ser Thr Gin Leu Val Ala Pro Ser Glu Phe Ala Ala Thr 
505 510 515 

cct gtg ccg cca ccg atg tec gcc ggt att gtc cgc gga cct cgc ctg 1699 

Pro Val Pro Pro Pro Met Ser Ala Gly lie Val Arg Gly Pro Arg Leu 
520 525 530 

gtt ccc ggc gcc cca gtc ggc gac ggt cgt ttc cgt ctg etc gcc gat 1747 

Val Pro Gly Ala Pro Val Gly Asp Gly Arg Phe Arg Leu Leu Ala Asp 

535 540 545 

cac ggc ggc gtc caa ggc gcg cgt ttc tgg cag gcc cgc gag ate gcc 1795 

His Gly Gly Val Gin Gly Ala Arg Phe Trp Gin Ala Arg Glu lie Ala 
550 555 560 565 

acc ggc aag gaa gtc gcg ctg ate ttt gtg gat act tec ggc aac gcc 1843 

Thr Gly Lys Glu Val Ala Leu lie Phe Val Asp Thr Ser Gly Asn Ala 
570 575 580 

cca ttt gcg cca ctg tct teg gca gcc gca gcg ggc ate gcc tac gag 1891 

Pro Phe Ala Pro Leu Ser Ser Ala Ala Ala Ala Gly lie Ala Tyr Glu 
585 590 595 

gtg cag cgc cgc acc aag aag ctg gcc age ttg ggc age ttg gcg gta 1939 

Val Gin Arg Arg Thr Lys Lys Leu Ala Ser Leu Gly Ser Leu Ala Val 
600 605 610 

gcc ccc aac ate cac tec gag gcg tac cgc aac ggt tgc etc att gtg 1987 

Ala Pro Asn lie His Ser Glu Ala Tyr Arg Asn Gly Cys Leu lie Val 

615 620 625 

gcc gat tgg gtg cct ggc tec age ttg age gcc gtc gcg gaa tec ggt 2035 

Ala Asp Trp Val Pro Gly Ser Ser Leu Ser Ala Val Ala Glu Ser Gly 
630 635 640 645 

gcc gat ccc cgc gcc gcc gcg ttc gcg etc gcg gaa eta act gaa acc 2083 

Ala Asp Pro Arg Ala Ala Ala Phe Ala Leu Ala Glu Leu Thr Glu Thr 
650 655 660 
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atc ggc gag gcc cac gag atg ggt ate ccg gec ggc ttg gac aac aag 2131 
lie Gly Glu Ala His Glu Met Gly lie Pro Ala Gly Leu Asp Asn Lys 
665 670 675 

tgc cga att cgt ate aac acc gac ggc cat gcc gtc etc gcc ttg ccg 2179 
Cys Arg lie Arg lie Asn Thr Asp Gly His Ala Val Leu Ala Leu Pro 
680 685 690 

gcg att ttg ccc gat gcc tea gag etc cgc gac gcc aag tec ctg gcc 2227 
Ala lie Leu Pro Asp Ala Ser Glu Leu Arg Asp Ala Lys Ser Leu Ala 
695 700 705 

teg gcc gcc gag atg ctt ate gac gcg acc etc get ccc age gac gtc 2275 
Ser Ala Ala Glu Met Leu lie Asp Ala Thr Leu Ala Pro Ser Asp Val 
710 715 720 725 

aag gca atg gtc act gaa gcc cag ggg eta get aca gaa gac aat ccc 2323 
Lys Ala Met Val Thr Glu Ala Gin Gly Leu Ala Thr Glu Asp Asn Pro 
730 735 740 

gat tac gca tea ctt gcc atg gcg atg cgc acc tgc gga ctg ttc acc 2371 
Asp Tyr Ala Ser Leu Ala Met Ala Met Arg Thr Cys Gly Leu Phe Thr 
745 750 755 

gag gaa cca acc cac ctt gtg gtg aag aag gaa aag aca cca aag cct 2419 
Glu Glu Pro Thr His Leu Val Val Lys Lys Glu Lys Thr Pro Lys Pro 
760 765 770 

gcg aca cgt gat ggt ttc ggt gcc tec gac tac acc gtc aag ggc atg 2467 
Ala Thr Arg Asp Gly Phe Gly Ala Ser Asp Tyr Thr Val Lys Gly Met 
775 780 785 

gca gcc ate gcc get gtg gtg ate ate ttg gtt tec ctg gtg gcc gcc 2515 
Ala Ala lie Ala Ala Val Val lie lie Leu Val Ser Leu Val Ala Ala 
790 795 800 805 

ggt acc gcg ttc etc acc age ttc ttc ggc age age acc aac gaa caa 2563 
Gly Thr Ala Phe Leu Thr Ser Phe Phe Gly Ser Ser Thr Asn Glu Gin 
810 815 820 

tec ccg ttg gcc tct gtt gaa gcc acc acc tct gca aca cca gaa cct 2611 
Ser Pro Leu Ala Ser Val Glu Ala Thr Thr Ser Ala Thr Pro Glu Pro 
825 830 835 

gtg ggg cca ccg gtc tac ctg gat ctg gat caa gcc cgc acg tgg gat 2659 
Val Gly Pro Pro Val Tyr Leu Asp Leu Asp Gin Ala Arg Thr Trp Asp 
840 845 850 

gac ggt gca gga aca gat gtc acc gac gtc acc gac ggc aac acc tec 2 7 07 
Asp Gly Ala Gly Thr Asp Val Thr Asp Val Thr Asp Gly Asn Thr Ser 
855 860 865 

acc gca tgg acc tec acc ggc ggc gac ggc etc eta gtt gac ctg tec 2755 
Thr Ala Trp Thr Ser Thr Gly Gly Asp Gly Leu Leu Val Asp Leu Ser 
870 875 880 885 

acg cct gcc cgc etc gac cgc gtc ate ttg acc acc ggc acc ggc tec 2803 
Thr Pro Ala Arg Leu Asp Arg Val lie Leu Thr Thr Gly Thr Gly Ser 
890 895 900 
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gac age aac gtg acc teg acc gtg aag ate tac gca ttc aac gac gee 2851 
Asp Ser Asn Val Thr Ser Thr Val Lys lie Tyr Ala Phe Asn Asp Ala 
905 910 915 

tea cca cac tec ctg teg gaa ggc ate gag ate ggc acc gtg gat tat 2899 
Ser Pro His Ser Leu Ser Glu Gly lie Glu He Gly Thr Val Asp Tyr 
920 925 930 

tec ggc cgc agt etc age cac age ate cgc gat tec tec aag ctt ccg 2947 
Ser Gly Arg Ser Leu Ser His Ser He Arg Asp Ser Ser Lys Leu Pro 
935 940 945 

ggt cag gtg gaa tec gtg gtg att ctg gtc gat gag gtt cgt tec tea 2995 
Gly Gin Val Glu Ser Val Val He Leu Val Asp Glu Val Arg Ser Ser 
950 955 960 965 

caa acc tea gac acc aat cca cag atg cag ate get gaa gta caa ctt 3 043 
Gin Thr Ser Asp Thr Asn Pro Gin Met Gin He Ala Glu Val Gin Leu 
970 975 980 

gtt ggt tgg taaattaege gtttgtgatt gac 3075 
Val Gly Trp 



<210> 508 
<211> 984 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 508 

Val Leu Gly Ala Val Leu Thr Ser Leu Val He Pro Val Leu Thr Arg 
15 10 15 

Ala Glu Lys Glu Asp Ala Asp Gly Gly Ser Gly Phe Phe Arg Arg Leu 
20 25 30 

Leu Thr Leu Ser Val Thr Leu Leu Gly Gly Val Thr He Leu Ser He 
35 40 45 

He Gly Ala Pro Leu Leu Thr Arg Met Met Leu Ser Ser Glu Gly Gin 
50 55 60 

Val Asn Val Val Met Ser Thr Ala Phe Ala Tyr Trp Leu Leu Pro Gin 
65 70 75 80 

He Phe Phe Tyr Gly Leu Phe Ala Leu Phe Met Ala Val Leu Asn Thr 
85 90 95 

Arg Glu Val Phe Lys Pro Gly Ala Trp Ala Pro Val Val Asn Asn Val 
100 105 110 

He Thr Leu Thr Val Leu Gly Val Tyr Met Val Leu Pro Ala Arg Leu 
115 120 125 

His Pro His Glu Gin Val Gly He Phe Asp Pro Gin He He Phe Leu 
130 135 140 



Gly Val Gly Thr Thr Leu Gly Val Val Ala Gin Cys Leu He Met He 
145 150 155 160 
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Pro Tyr Leu Arg Arg Ala Gly lie Asp Met Arg Pro Leu Trp Gly lie 
165 170 175 

Asp Ala Arg Leu Lys Gin Phe Gly Gly Met Ala Met Ala lie lie Val 
180 185 190 

Tyr Val Ala lie Ser Gin Phe Gly Tyr lie lie Thr Thr Arg lie Ala 
195 200 205 

Ser lie Ala Asp Asp Ala Ala Pro Phe lie Tyr Gin Gin His Trp Met 
210 215 220 

Leu Leu Gin Val Pro Tyr Gly lie lie Gly Val Thr Leu Leu Thr Ala 
225 230 235 240 

lie Met Pro Arg Leu Ser Arg Asn Ala Ala Asp Gly Asp Asp Arg Ala 
245 250 255 

Val Val Ser Asp Leu Gin Leu Gly Ser Lys Leu Thr Phe lie Ala Leu 
260 265 270 

lie Pro lie Val Val Phe Phe Thr Ala Phe Gly Val Pro lie Ala Asn 
275 280 285 

Gly Leu Phe Ala Tyr Gly Gin Phe Asp Ala Asn Ala Ala Asn lie Leu 
290 295 300 

Gly Trp Thr Leu Ser Phe Ser Ala Phe Thr Leu lie Pro Tyr Ala Leu 
305 310 315 320 

Val Leu Leu His Leu Arg Val Phe Tyr Ala Arg Glu Glu Val Trp Thr 
325 330 335 

Pro Thr Phe lie lie Ala Gly lie Thr Ala Thr Lys Val Val Leu Ser 
340 345 350 

Leu Leu Ala Pro Leu Leu Ser Ser Ser Pro Glu Arg Val Val Val Leu 
355 360 365 

Leu Gly Ala Ala Asn Gly Phe Ser Phe lie Thr Gly Ala Val He Gly 
370 375 380 

Ala Tyr Leu Leu Arg Asn Lys Leu Gly Leu Leu Gly Met Arg Ser Leu 
385 390 395 400 

Ala Lys Thr Ser Leu Trp Ala Leu Gly Ser Ala Ala Val Gly Ala Ala 
405 410 415 

Ala Ala Trp Ala Leu Gly Trp Leu He Gin Ala Val Val Gly Asp Phe 
420 425 430 

Leu Leu Gly Thr Leu Ser Ser Val Gly Tyr Leu Leu Asn Leu Ala Val 
435 440 445 

Leu Gly Val Phe Phe He Phe Val Thr Gly He Val Leu Ser Arg Ser 
450 455 460 

Gly Leu Pro Glu Val Gin Asn Leu Gly Gin Ala Leu Thr Arg He Pro 
465 470 475 480 



Gly Leu Ser Arg Phe He Arg Pro Asn Thr Lys He Ser Leu Asp Val 



BGI-121CP 



-710- 



485 490 495 

Gly Glu Val Ser Glu Gin Asp Phe Ser Thr Gin Leu Val Ala Pro Ser 
500 505 510 

Glu Phe Ala Ala Thr Pro Val Pro Pro Pro Met Ser Ala Gly lie Val 
515 520 525 

Arg Gly Pro Arg Leu Val Pro Gly Ala Pro Val Gly Asp Gly Arg Phe 
530 535 540 

Arg Leu Leu Ala Asp His Gly Gly Val Gin Gly Ala Arg Phe Trp Gin 
545 550 555 560 

Ala Arg Glu lie Ala Thr Gly Lys Glu Val Ala Leu lie Phe Val Asp 
565 570 575 

Thr Ser Gly Asn Ala Pro Phe Ala Pro Leu Ser Ser Ala Ala Ala Ala 
580 585 590 

Gly lie Ala Tyr Glu Val Gin Arg Arg Thr Lys Lys Leu Ala Ser Leu 
595 600 605 

Gly Ser Leu Ala Val Ala Pro Asn lie His Ser Glu Ala Tyr Arg Asn 
610 615 620 

Gly Cys Leu lie Val Ala Asp Trp Val Pro Gly Ser Ser Leu Ser Ala 
625 630 635 640 

Val Ala Glu Ser Gly Ala Asp Pro Arg Ala Ala Ala Phe Ala Leu Ala 
645 650 655 

Glu Leu Thr Glu Thr He Gly Glu Ala His Glu Met Gly He Pro Ala 
660 665 670 

Gly Leu Asp Asn Lys Cys Arg lie Arg He Asn Thr Asp Gly His Ala 
675 680 685 

Val Leu Ala Leu Pro Ala lie Leu Pro Asp Ala Ser Glu Leu Arg Asp 
690 695 700 

Ala Lys Ser Leu Ala Ser Ala Ala, Glu Met Leu He Asp Ala Thr Leu 
705 710 715 720 

Ala Pro Ser Asp Val Lys Ala Met Val Thr Glu Ala Gin Gly Leu Ala 
725 730 735 

Thr Glu Asp Asn Pro Asp Tyr Ala Ser Leu Ala Met Ala Met Arg Thr 
740 745 750 

Cys Gly Leu Phe Thr Glu Glu Pro Thr His Leu Val Val Lys Lys Glu 
755 760 765 

Lys Thr Pro Lys Pro Ala Thr Arg Asp Gly Phe Gly Ala Ser Asp Tyr 
770 775 780 

Thr Val Lys Gly Met Ala Ala lie Ala Ala Val Val He He Leu Val 
785 790 795 800 

Ser Leu Val Ala Ala Gly Thr Ala Phe Leu Thr Ser Phe Phe Gly Ser 
805 810 815 
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Ser Thr Asn Glu 
820 

Ala Thr Pro Glu 
835 

Ala Arg Thr Trp 
850 

Asp Gly Asn Thr 
865 

Leu Val Asp Leu 



Thr Gly Thr Gly 
900 

Ala Phe Asn Asp 
915 

Gly Thr Val Asp 
930 

Ser Ser Lys Leu 
945 

Glu Val Arg Ser 



Ala Glu Val Gin 
980 



Gin Ser Pro Leu 



Pro Val Gly Pro 
840 

Asp Asp Gly Ala 
855 

Ser Thr Ala Trp 
870 

Ser Thr Pro Ala 
885 

Ser Asp Ser Asn 



Ala Ser Pro His 
920 

Tyr Ser Gly Arg 
935 

Pro Gly Gin Val 
950 

Ser Gin Thr Ser 
965 

Leu Val Gly Trp 



Ala Ser Val Glu 
825 

Pro Val Tyr Leu 



Gly Thr Asp Val 
860 

Thr Ser Thr Gly 
875 

Arg Leu Asp Arg 
890 

Val Thr Ser Thr 
905 

Ser Leu Ser Glu 



Ser Leu Ser His 
940 

Glu Ser Val Val 
955 

Asp Thr Asn Pro 
970 



Ala Thr Thr Ser 
830 

Asp Leu Asp Gin 
845 

Thr Asp Val Thr 



Gly Asp Gly Leu 
880 

Val lie Leu Thr 
895 

Val Lys lie Tyr 
910 

Gly lie Glu lie 
925 

Ser lie Arg Asp 



lie Leu Val Asp 
960 

Gin Met Gin lie 
975 



<210> 509 
<211> 930 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (907) 

<223> RXC02080 

<400> 509 

cgtaaattcg aagcgagctt ctaattctag caagcttggt gatggagtat cctgccaaaa 60 

tttgtcctgt tgcttattgt gcaggaattc ggaggcggac atg tea ate gag tgg 115 

Met Ser lie Glu Trp 
1 5 

tta caa att gtt gaa tta gga gcg ate ttt ggt gca ggt ttc etc gca 163 
Leu Gin lie Val Glu Leu Gly Ala lie Phe Gly Ala Gly Phe Leu Ala 
10 15 20 

gga age ate aat gta att gtc gga gca gga aca tta gtg teg ttt cct 211 
Gly Ser lie Asn Val lie Val Gly Ala Gly Thr Leu Val Ser Phe Pro 
25 30 35 



att etc gtg ttc ctg ggc ctt cca ccg ttg act gee ace ate gee aac 



259 



BGI-121CP 



-712- 



Ile Leu Val Phe Leu Gly Leu Pro Pro Leu Thr Ala Thr lie Ala Asn 

40 45 50 

acc ate ggc ate gtt cct gga agt att teg ggt gtg gtt get tat aga 3 07 

Thr He Gly He Val Pro Gly Ser lie Ser Gly Val Val Ala Tyr Arg 

55 60 65 

cgt gaa eta cac gec cat gta aaa acc ate aga ttt ctg ctg cca gca 3 55 

Arg Glu Leu His Ala His Val Lys Thr lie Arg Phe Leu Leu Pro Ala 

70 75 80 85 

tea ate etc gga ggg ate acc ggc gee teg etc ttg ctg cat ttc tec 403 

Ser He Leu Gly Gly He Thr Gly Ala Ser Leu Leu Leu His Phe Ser 

90 95 100 

gca gat gtt ttt aca gca gta att ccc tgg ctg att gga ttc ggc acg 451 

Ala Asp Val Phe Thr Ala Val He Pro Trp Leu He Gly Phe Gly Thr 

105 110 115 

ctg ttg gtt ate gca ggt cca tea att aag aag cat gtt ggc get cat 499 

Leu Leu Val He Ala Gly Pro Ser He Lys Lys His Val Gly Ala His 

120 125 130 

act tea ggt ggc ate tct get ggg ttt agg caa ttg cct ttc ccg age 547 

Thr Ser Gly Gly He Ser Ala Gly Phe Arg Gin Leu Pro Phe Pro Ser 

135 140 145 

cga acc acc ttc ate gtc tea gta tgt ggt gee ctg ttg ctg ggc atg 595 

Arg Thr Thr Phe He Val Ser Val Cys Gly Ala Leu Leu Leu Gly Met 

150 155 160 165 

tat gga ggg tac ttc age gca get caa ggc att ctt etc ate gca ttg 643 

Tyr Gly Gly Tyr Phe Ser Ala Ala Gin Gly He Leu Leu He Ala Leu 

170 175 180 

ctt ggc ate aca tea acg ctg cag atg cag gaa etc aac gee ate aaa 691 

Leu Gly He Thr Ser Thr Leu Gin Met Gin Glu Leu Asn Ala He Lys 

185 190 195 

aac etc aca gtg gcg gca gtt aat etc ate gca gee agt gtt ttt ata 73 9 

Asn Leu Thr Val Ala Ala Val Asn Leu He Ala Ala Ser Val Phe He 

200 205 210 

ate ate tec cct gag ttg ate tec tgg ccg acc gtt gee tta ate gcg 787 

He He Ser Pro Glu Leu He Ser Trp Pro Thr Val Ala Leu He Ala 

215 220 225 

ctt ggc tea get tta ggt gga tac ate ggc gga egg tac gee cgc cga 83 5 

Leu Gly Ser Ala Leu Gly Gly Tyr He Gly Gly Arg Tyr Ala Arg Arg 

230 235 240 245 

ctt cgc ccc agt gtt ttt aga gca ttt gtg gtc ate gtc gga ate acc 883 

Leu Arg Pro Ser Val Phe Arg Ala Phe Val Val He Val Gly He Thr 

250 255 260 

acg gtc ate gtt atg acg ate ggt taatgeagea gactagtaac ccc 93 0 
Thr Val He Val Met Thr He Gly 
265 



<210> 510 
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<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 510 

Met Ser lie Glu Trp Leu Gin He Val Glu Leu Gly Ala He Phe Gly 
15 10 15 

Ala Gly Phe Leu Ala Gly Ser He Asn Val He Val Gly Ala Gly Thr 
20 25 30 

Leu Val Ser Phe Pro He Leu Val Phe Leu Gly Leu Pro Pro Leu Thr 
35 40 45 

Ala Thr He Ala Asn Thr He Gly He Val Pro Gly Ser He Ser Gly 
50 55 60 

Val Val Ala Tyr Arg Arg Glu Leu His Ala His Val Lys Thr He Arg 
65 70 75 80 

Phe Leu Leu Pro Ala Ser He Leu Gly Gly He Thr Gly Ala Ser Leu 
85 90 95 

Leu Leu His Phe Ser Ala Asp Val Phe Thr Ala Val He Pro Trp Leu 
100 105 110 

He Gly Phe Gly Thr Leu Leu Val He Ala Gly Pro Ser He Lys Lys 
115 120 125 

His Val Gly Ala His Thr Ser Gly Gly He Ser Ala Gly Phe Arg Gin 
130 135 140 

Leu Pro Phe Pro Ser Arg Thr Thr Phe He Val Ser Val Cys Gly Ala 
145 150 155 160 

Leu Leu Leu Gly Met Tyr Gly Gly Tyr Phe Ser Ala Ala Gin Gly He 
165 170 175 

Leu Leu He Ala Leu Leu Gly He Thr Ser Thr Leu Gin Met Gin Glu 
180 185 190 

Leu Asn Ala He Lys Asn Leu Thr Val Ala Ala Val Asn Leu He Ala 
195 200 205 

Ala Ser Val Phe He He He Ser Pro Glu Leu He Ser Trp Pro Thr 
210 215 220 

Val Ala Leu He Ala Leu Gly Ser Ala Leu Gly Gly Tyr He Gly Gly 
225 230 235 t 240 

Arg Tyr Ala Arg Arg Leu Arg Pro Ser Val Phe Arg Ala Phe Val Val 
245 250 255 

He Val Gly He Thr Thr Val He Val Met Thr He Gly 
260 265 



<210> 511 
<211> 669 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (646) 

<223> RXC02789 

<400> 511 

ttcttccgta cggctatgct taaaagctaa atttgtcttt gtgccttgca acacattaat 60 



ttcttaacac taaacaatgg aaaggtaagc gggtttttct atg aag gtt tec gec 

Met Lys Val Ser Ala 
1 5 



115 



gat aca ccc ggt cac gat gat cca ggc cca ggc egg cgc ctt ggc tta 
Asp Thr Pro Gly His Asp Asp Pro Gly Pro Gly Arg Arg Leu Gly Leu 
10 15 20 



163 



gat gtc ggc acc gtg cgc ate gga gtg gca gee tct gac cgc gat gee 
Asp Val Gly Thr Val Arg lie Gly Val Ala Ala Ser Asp Arg Asp Ala 
25 30 35 



211 



aag ctt gec atg cct gtg gaa acc gtt ccg egg gaa act gga ttc aaa 
Lys Leu Ala Met Pro Val Glu Thr Val Pro Arg Glu Thr Gly Phe Lys 
40 45 50 



259 



ggg cca gac ctg gee gat att gat egg ttg gtc gee ate gtt gag gaa 
Gly Pro Asp Leu Ala Asp lie Asp Arg Leu Val Ala lie Val Glu Glu 
55 60 65 



307 



tac aac gee gtg gaa gtc att gtt ggt eta ccc aca gat ctg cag gga 
Tyr Asn Ala Val Glu Val lie Val Gly Leu Pro Thr Asp Leu Gin Gly 
70 75 80 85 



355 



aat ggc tec gee agt gtg aag cat gca aag gaa att get ttc cgc gtc 
Asn Gly Ser Ala Ser Val Lys His Ala Lys Glu He Ala Phe Arg Val 
90 95 100 



403 



cgt egg cgc etc acc aat get gga aag aac att ccg gta egg ctt ggc 
Arg Arg Arg Leu Thr Asn Ala Gly Lys Asn He Pro Val Arg Leu Gly 
105 110 115 



451 



gac gaa cgc etc acc acc gtc gtg gee acc caa gec ttg egg gee tea 
Asp Glu Arg Leu Thr Thr Val Val Ala Thr Gin Ala Leu Arg Ala Ser 
120 125 130 



499 



gga gtc age gaa aaa gcg gga cgt aaa gtt att gat caa get gee gca 
Gly Val Ser Glu Lys Ala Gly Arg Lys Val He Asp Gin Ala Ala Ala 
135 140 145 



547 



gta gaa ate ctt caa acc tgg ttg gat get cgc acc cga gee ctt gaa 
Val Glu He Leu Gin Thr Trp Leu Asp Ala Arg Thr Arg Ala Leu Glu 
150 155 160 165 



595 



cca caa tec aca gac acc caa gat ttc gac gag aag gga aat ttc cca 
Pro Gin Ser Thr Asp Thr Gin Asp Phe Asp Glu Lys Gly Asn Phe Pro 
170 175 180 



643 



gga tgaaccaaat ccgaaaccgc egg 
Gly 



669 
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<210> 512 
<211> 182 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 512 

Met Lys Val Ser Ala Asp Thr Pro Gly His Asp Asp Pro Gly Pro Gly 
1 5 10 15 

Arg Arg Leu Gly Leu Asp Val Gly Thr Val Arg lie Gly Val Ala Ala 
20 25 30 

Ser Asp Arg Asp Ala Lys Leu Ala Met Pro Val Glu Thr Val Pro Arg 
35 40 45 

Glu Thr Gly Phe Lys Gly Pro Asp Leu Ala Asp lie Asp Arg Leu Val 
50 55 60 

Ala lie Val Glu Glu Tyr Asn Ala Val Glu Val lie Val Gly Leu Pro 
65 70 75 80 

Thr Asp Leu Gin Gly Asn Gly Ser Ala Ser Val Lys His Ala Lys Glu 
85 90 95 

lie Ala Phe Arg Val Arg Arg Arg Leu Thr Asn Ala Gly Lys Asn lie 
100 105 110 

Pro Val Arg Leu Gly Asp Glu Arg Leu Thr Thr Val Val Ala Thr Gin 
115 120 125 

Ala Leu Arg Ala Ser Gly Val Ser Glu Lys Ala Gly Arg Lys Val lie 
130 135 140 

Asp Gin Ala Ala Ala Val Glu lie Leu Gin Thr Trp Leu Asp Ala Arg 
145 150 155 160 

Thr Arg Ala Leu Glu Pro Gin Ser Thr Asp Thr Gin Asp Phe Asp Glu 
165 170 175 

Lys Gly Asn Phe Pro Gly 
180 



<210> 513 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> RXC02295 

<400> 513 

ttcccatgct aatccgcgaa aatggcactt caacagccat atactttaaa caacacaaat 60 



gatgcaagac tgataccggg atgtgatagg agcgcaccac atg ggg ttg gaa tta 115 

Met Gly Leu Glu Leu 
1 5 
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gca get age ggg tgg ggc ate etc ate gca ggc gec gee gta gee gga 163 

Ala Ala Ser Gly Trp Gly lie Leu lie Ala Gly Ala Ala Val Ala Gly 
10 15 20 

tgg ate gac gca gta ate ggc ggt ggc gga etc gtc etc ate ccg ctg 211 

Trp lie Asp Ala Val lie Gly Gly Gly Gly Leu Val Leu lie Pro Leu 
25 30 35 

ate etc gcg gtc atg ccg caa etc gca cct gtg aca gcg ctg gee tec . 259 

lie Leu Ala Val Met Pro Gin Leu Ala Pro Val Thr Ala Leu Ala Ser 
40 45 50 

aac aaa ctg gca gee gtc ace ggc acg gca teg gcg gca ttc acc ctg 3 07 

Asn Lys Leu Ala Ala Val Thr Gly Thr Ala Ser Ala Ala Phe Thr Leu 
55 60 65 

gtc agg cgc gtc aaa ccc gac aaa aaa ctg ctt gcg etc tac gtt ctg 355 

Val Arg Arg Val Lys Pro Asp Lys Lys Leu Leu Ala Leu Tyr Val Leu 

70 75 80 85 

gtg gca get gtg tgc tec ggt gca ggc gee ctg get gcg agt etc att 403 

Val Ala Ala Val Cys Ser Gly Ala Gly Ala Leu Ala Ala Ser Leu lie 
90 95 100 

gac aaa caa ate atg cga ccg ctg ate ate gtg ttg atg ctg gtc gtt 451 

Asp Lys Gin lie Met Arg Pro Leu lie lie Val Leu Met Leu Val Val 
105 110 115 

ggc ctg ate gtg gtg ttc aaa cca aac ttc gga acc ggc gaa age aaa 499 

Gly Leu lie Val Val Phe Lys Pro Asn Phe Gly Thr Gly Glu Ser Lys 
120 125 130 

gee ctg ccc acc gga tgg aaa cgc tgg gee gee ate gtt gca gtc gga 547 

Ala Leu Pro Thr Gly Trp Lys Arg Trp Ala Ala lie Val Ala Val Gly 
135 140 145 

etc ate gca gee tac gac ggc ate ttc gga ccc gga acc ggc atg ttc 595 

Leu lie Ala Ala Tyr Asp Gly lie Phe Gly Pro Gly Thr Gly Met Phe 

150 155 160 165 

etc ate atg gcg ttc acc gca ctg etc tec caa aat ttc ctg tec tec 643 

Leu lie Met Ala Phe Thr Ala Leu Leu Ser Gin Asn Phe Leu Ser Ser 
170 175 180 

gca gee atg gcg aag gtc gta aac acc gca aca aac ctg ggt gcg eta 691 

Ala Ala Met Ala Lys Val Val Asn Thr Ala Thr Asn Leu Gly Ala Leu 
185 190 195 

att gta ttc ate ate ggc ggc cac atg tgg tgg acc eta gga etc gtg 739 

lie Val Phe lie lie Gly Gly His Met Trp Trp Thr Leu Gly Leu Val 
200 205 210 

ctg gca gtc gee aat gtc gca ggc gca caa etc ggt gee cga acg gtg 787 

Leu Ala Val Ala Asn Val Ala Gly Ala Gin Leu Gly Ala Arg Thr Val 
215 220 225 

ctt ggt ggc ggt acc agg eta att aga tac gca eta eta acc ctg gtt 835 

Leu Gly Gly Gly Thr Arg Leu lie Arg Tyr Ala Leu Leu Thr Leu Val 

230 235 240 245 

gtc gtc atg age gtc tac etc acc tgg caa caa ate caa gga atg 880 
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Val Val Met Ser Val Tyr Leu Thr Trp Gin Gin lie Gin Gly Met 
250 255 260 

tagataagtc ggggcaaact eta 9 03 



<210> 514 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 514 

Met Gly Leu Glu Leu Ala Ala Ser Gly Trp Gly lie Leu lie Ala Gly 
15 10 15 

Ala Ala Val Ala Gly Trp lie Asp Ala Val lie Gly Gly Gly Gly Leu 
20 25 30 

Val Leu lie Pro Leu lie Leu Ala Val Met Pro Gin Leu Ala Pro Val 
35 40 45 

Thr Ala Leu Ala Ser Asn Lys Leu Ala Ala Val Thr Gly Thr Ala Ser 
50 55 60 

Ala Ala Phe Thr Leu Val Arg Arg Val Lys Pro Asp Lys Lys Leu Leu 
65 70 75 80 

Ala Leu Tyr Val Leu Val Ala Ala Val Cys Ser Gly Ala Gly Ala Leu 
85 90 95 

Ala Ala Ser Leu lie Asp Lys Gin lie Met Arg Pro Leu lie lie Val 
100 105 110 

Leu Met Leu Val Val Gly Leu lie Val Val Phe Lys Pro Asn Phe Gly 
115 120 125 

Thr Gly Glu Ser Lys Ala Leu Pro Thr Gly Trp Lys Arg Trp Ala Ala 
130 135 140 

lie Val Ala Val Gly Leu lie Ala Ala Tyr Asp Gly lie Phe Gly Pro 
145 150 155 160 

Gly Thr Gly Met Phe Leu lie Met Ala Phe Thr Ala Leu Leu Ser Gin 
165 170 175 

Asn Phe Leu Ser Ser Ala Ala Met Ala Lys Val Val Asn Thr Ala Thr 
180 185 190 

Asn Leu Gly Ala Leu lie Val Phe lie lie Gly Gly His Met Trp Trp 
195 200 205 

Thr Leu Gly Leu Val Leu Ala Val Ala Asn Val Ala Gly Ala Gin Leu 
210 215 220 

Gly Ala Arg Thr Val Leu Gly Gly Gly Thr Arg Leu lie Arg Tyr Ala 
225 230 235 240 

Leu Leu Thr Leu Val Val Val Met Ser Val Tyr Leu Thr Trp Gin Gin 
245 250 255 



lie Gin Gly Met 
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260 



<210> 515 
<211> 1132 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1132) 
<223> RXN03063 



<400> 515 

tgtctacaac ttcgccctca tggacatatt aacttcgttg cctcggagag aatactcatc 60 

acctagacaa cagtttgtat ctcacctcac aggaggaacc gtg gaa gat etc tea 115 

Val Glu Asp Leu Ser 
1 5 



tac cgc ate ccg cag teg cgc ace gtg gee gag cag gtg cca ggg ccg 163 
Tyr Arg lie Pro Gin Ser Arg Thr Val Ala Glu Gin Val Pro Gly Pro 
10 15 20 



aag teg aaa gcg ctg gat gag cgt cga caa gca gca gta gca cga gca 211 
Lys Ser Lys Ala Leu Asp Glu Arg Arg Gin Ala Ala Val Ala Arg Ala 
25 30 35 



ctt gca ccg ggt ctg cct gga tac gtg gtg gac gca gac ggt ggc ate 259 
Leu Ala Pro Gly Leu Pro Gly Tyr Val Val Asp Ala Asp Gly Gly lie 
40 45 50 



ttg get gac gcg gac ggc aac cgt ttc ate gac ctg gee tec ggc ate 3 07 
Leu Ala Asp Ala Asp Gly Asn Arg Phe lie Asp Leu Ala Ser Gly lie 
55 60 65 



gee gtg ace acg gtc ggc gga tec aac gcg gee gtc gcg aaa gee gtc 3 55 
Ala Val Thr Thr Val Gly Gly Ser Asn Ala Ala Val Ala Lys Ala Val 
70 75 80 85 



ggc gee gca get gee cgc ttc ace cac ace tgc ttc atg gtc tea cct 403 
Gly Ala Ala Ala Ala Arg Phe Thr His Thr Cys Phe Met Val Ser Pro 
90 95 100 



tat gaa act tac gtg gee atg gcg gag aga etc aac gee ttg act cca 451 
Tyr Glu Thr Tyr Val Ala Met Ala Glu Arg Leu Asn Ala Leu Thr Pro 
105 110 115 



ggc gat cac gac aag aag age gcg ctg ttt aac tct ggc gee gaa gee 49 9 
Gly Asp His Asp Lys Lys Ser Ala Leu Phe Asn Ser Gly Ala Glu Ala 
120 125 130 



gtg gaa aac gee gtc aag gtg gca cgc gee tac ace ggc aag ggc gcg 547 
Val Glu Asn Ala Val Lys Val Ala Arg Ala Tyr Thr Gly Lys Gly Ala 
135 140 145 



gtc gtg gtg ttc gac aac gcg tac cac gga egg ace aac etc ace atg 595 
Val Val Val Phe Asp Asn Ala Tyr His Gly Arg Thr Asn Leu Thr Met 
150 155 160 165 



gcg atg ace gcg aag aac cgc cca tac aag tec gga ttc gga cca eta 



643 
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Ala Met Thr Ala Lys Asn Arg Pro Tyr Lys Ser Gly Phe Gly Pro Leu 
170 175 180 

gcc gca gac gtc tac cgt gca cca atg tct tac cca ctg cgc gac gga 691 

Ala Ala Asp Val Tyr Arg Ala Pro Met Ser Tyr Pro Leu Arg Asp Gly 
185 190 195 

ctg tec ggc ccg gaa gcc gca gag cgc gcg ate tec gtg ate gaa tec 739 

Leu Ser Gly Pro Glu Ala Ala Glu Arg Ala lie Ser Val lie Glu Ser 

200 205 210 

cag gtc gga gcc gaa aac etc gcc tgc gtg gtc att gaa ccg ate cag 787 

Gin Val Gly Ala Glu Asn Leu Ala Cys Val Val lie Glu Pro lie Gin 
215 220 225 

ggc gaa ggc gga ttc ate gtc ccc gca cca gga ttc etc gca gcc att 83 5 

Gly Glu Gly Gly Phe lie Val Pro Ala Pro Gly Phe Leu Ala Ala lie 
230 235 240 245 

tec ace tgg tgc cgc gag aac gac gtg gtg ttc ate gcc gat gaa ate 883 

Ser Thr Trp Cys Arg Glu Asn Asp Val Val Phe lie Ala Asp Glu lie 
250 255 260 

caa tct ggc ttc ctg cgc ace ggc gac tgg ttc gcc age gac gca gaa 931 

Gin Ser Gly Phe Leu Arg Thr Gly Asp Trp Phe Ala Ser Asp Ala Glu 
265 270 275 

ggt gtg ate ccc gac gtc ate acc acc gca aaa ggc ate gcc ggc ggc 979 

Gly Val lie Pro Asp Val lie Thr Thr Ala Lys Gly lie Ala Gly Gly 

280 285 290 

atg cca eta tec gca gtg acc ggc cgc gca gaa ate atg gac gca ccc 1027 

Met Pro Leu Ser Ala Val Thr Gly Arg Ala Glu lie Met Asp Ala Pro 
295 300 305 

ggc ccc ggc gcg etc ggc gga acc tac ggc gga aac ccc gtt get tgc 1075 

Gly Pro Gly Ala Leu Gly Gly Thr Tyr Gly Gly Asn Pro Val Ala Cys 
310 315 320 325 

gcc gcg gca ctt gca gcc att gaa gtg atg gaa caa gcc gac ctt aag 1123 

Ala Ala Ala Leu Ala Ala lie Glu Val Met Glu Gin Ala Asp Leu Lys 
330 335 340 

acc cgc gcg 1132 
Thr Arg Ala 



<210> 516 
<211> 344 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 516 

Val Glu Asp Leu Ser Tyr Arg lie Pro Gin Ser Arg Thr Val Ala Glu 
15 10 15 

Gin Val Pro Gly Pro Lys Ser Lys Ala Leu Asp Glu Arg Arg Gin Ala 
20 25 30 

Ala Val Ala Arg Ala Leu Ala Pro Gly Leu Pro Gly Tyr Val Val Asp 
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35 40 45 

Ala Asp Gly Gly lie Leu Ala Asp Ala Asp Gly Asn Arg Phe lie Asp 
50 55 60 

Leu Ala Ser Gly lie Ala Val Thr Thr Val Gly Gly Ser Asn Ala Ala 
65 70 75 80 

Val Ala Lys Ala Val Gly Ala Ala Ala Ala Arg Phe Thr His Thr Cys 
85 90 95 

Phe Met Val Ser Pro Tyr Glu Thr Tyr Val Ala Met Ala Glu Arg Leu 
100 105 110 

Asn Ala Leu Thr Pro Gly Asp His Asp Lys Lys Ser Ala Leu Phe Asn 
115 120 125 

Ser Gly Ala Glu Ala Val Glu Asn Ala Val Lys Val Ala Arg Ala Tyr 
130 135 140 

Thr Gly Lys Gly Ala Val Val Val Phe Asp Asn Ala Tyr His Gly Arg 
145 150 155 160 

Thr Asn Leu Thr Met Ala Met Thr Ala Lys Asn Arg Pro Tyr Lys Ser 
165 170 175 

Gly Phe Gly Pro Leu Ala Ala Asp Val Tyr Arg Ala Pro Met Ser Tyr 
180 185 190 

Pro Leu Arg Asp Gly Leu Ser Gly Pro Glu Ala Ala Glu Arg Ala lie 
195 200 205 

Ser Val lie Glu Ser Gin Val Gly Ala Glu Asn Leu Ala Cys Val Val 
210 215 220 

lie Glu Pro lie Gin Gly Glu Gly Gly Phe lie Val Pro Ala Pro Gly 
225 230 235 240 

Phe Leu Ala Ala lie Ser Thr Trp Cys Arg Glu Asn Asp Val Val Phe 
245 250 255 

lie Ala Asp Glu lie Gin Ser Gly Phe Leu Arg Thr Gly Asp Trp Phe 
260 265 270 

Ala Ser Asp Ala Glu Gly Val lie Pro Asp Val lie Thr Thr Ala Lys 
275 280 285 

Gly lie Ala Gly Gly Met Pro Leu Ser Ala Val Thr Gly Arg Ala Glu 
290 295 300 

lie Met Asp Ala Pro Gly Pro Gly Ala Leu Gly Gly Thr Tyr Gly Gly 
305 310 315 320 

Asn Pro Val Ala Cys Ala Ala Ala Leu Ala Ala lie Glu Val Met Glu 
325 330 335 

Gin Ala Asp Leu Lys Thr Arg Ala 
340 



<210> 517 
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<211> 1491 
<212> DNA 

<213> Corynebacterium glut ami cum 



<220> 
<221> CDS 

<222> (101) . . (1468) 
<223> RXN02970 



<400> 517 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 



tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 
10 15 20 



aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 

Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 

25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 259 

His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 

40 45 50 



gee gaa ggt tec acg ctg tac gac ttc gac ggc aac gee ttc ate gac 3 07 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 
55 60 65 



atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gee egg ttg acc aac ate aac 403 
Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn lie Asn 
90 95 100 



ccg gee ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys lie Val 
105 110 115 



teg atg gec cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 



gee gac gee ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala lie Glu His Ser lie Arg Met Ala Arg Leu His Thr Gly 
135 140 145 



cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 
Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 
170 175 180 



acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 
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Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His. Ser 
185 190 195 

tea ttc ttt gec acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 739 

Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 787 

His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 

lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 

230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 8 83 

Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 
250 255 260 

etc ttc ate gee gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 

Leu Phe lie Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 

Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met lie 
280 285 290 

acc ttc gec aag ggt gtt aac gca ggt tac gee cca etc ggt ggc ate 1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly lie 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 1075 

Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 

310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gec aag 1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 1171 

Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie lie Pro Arg Val Ala 
345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 1219 

Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 1267 

Glu Asn Val Ala lie Ala Asp Val Arg Gly lie Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gec act gee atg get gee ggt get gca gaa 1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 

390 395 400 405 

ttc aag gaa cgc ggc gtg tgg ccg atg ate tec ggc aac cga ttc cac 13 63 

Phe Lys Glu Arg Gly Val Trp Pro Met lie Ser Gly Asn Arg Phe His 
410 415 420 



ate gcg ccg ccg ctg acc acc act gat gac gaa ttg gta gca ctg ctg 
lie Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu Leu Val Ala Leu Leu 
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425 430 435 

gac gcg gtg gaa get gca gec caa get gtc gag ctg acc ttc get ggg 1459 
Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu Leu Thr Phe Ala Gly 
440 445 450 

gcg ttg ttc taagttttct agataacaag gec 1491 
Ala Leu Phe 
455 



<210> 518 
<211> 456 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 518 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe lie Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg 
85 90 95 

Leu Thr Asn lie Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 
100 105 110 

Ala Ala Lys lie Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala lie Glu His Ser lie Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 
165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro 
180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val lie Ala Phe Glu Gly Ala 
210 215 220 

Gly Met lie Ala Ala lie Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 



BGM21CP 



-724- 



Ile lie Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 
245 250 255 

Asn Lys His Gly lie Leu Phe lie Ala Asp Glu Val Met Val Gly Phe 
260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met lie Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly lie Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 
325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie 
340 345 350 

lie Pro Arg Val Ala Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala lie Ala Asp Val Arg Gly lie 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly Val Trp Pro Met lie Ser 
405 410 415 

Gly Asn Arg Phe His lie Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu 
420 425 430 

Leu Val Ala Leu Leu Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu 
435 440 445 

Leu Thr Phe Ala Gly Ala Leu Phe 
450 455 



<210> 519 
<211> 1330 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1330) 

<223> FRXA01009 

<400> 519 

aaccgacaaa acagccgttc acgtgctaaa 
ttatttaaag acttcataat attttgggga 



gcagctcggc ttgatctagg gtgaggtgag 60 

gtgaactggt ttg gca ttg aag ggt 115 
Leu Ala Leu Lys Gly 
1 5 
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tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 
10 15 20 



aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 

Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 259 

His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 



gee gaa ggt tec acg ctg tac gac ttc gac ggc aac gee ttc ate gac 3 07 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 
55 60 65 



atg ggt tec caa ctt gtc teg gca 
Met Gly Ser Gin Leu Val Ser Ala 
70 75 

tta gtt gag gcg ate cag cgc caa 
Leu Val Glu Ala lie Gin Arg Gin 
90 



aac tta ggc cac aac aac cct cga 3 55 
Asn Leu Gly His Asn Asn Pro Arg 
80 85 

gca gee egg ttg acc aac ate aac 403 
Ala Ala Arg Leu Thr Asn lie Asn 
95 100 



ccg gec ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys lie Val 
105 110 115 



teg atg gee cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 



gee gac gec ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala lie Glu His Ser lie Arg Met Ala Arg Leu His Thr Gly 
135 140 145 



cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 
Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 



tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 
170 175 180 



acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 
Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 
185 190 195 



tea ttc ttt gee acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 73 9 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 



cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 787 
His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 



ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 
lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 
230 235 240 245 



gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 
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Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 
250 255 260 

etc ttc ate gee gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 
Leu Phe lie Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met lie 
280 285 290 

acc ttc gee aag ggt gtt aac gca ggt tac gec cca etc ggt ggc ate 1027 
Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly lie 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 1075 
Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gec aag 1123 
Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 1171 
Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He lie Pro Arg Val Ala 
345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 1219 
Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 12 67 
Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gec act gee atg get gec ggt get gca gaa 1315 
Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 

ttc aag gaa cgc ggc 1330 
Phe Lys Glu Arg Gly 
410 



<210> 520 
<211> 410 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 520 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys He Ser Pro 
35 40 45 



Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 
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Asn Ala Phe lie 
65 

His Asn Asn Pro 



Leu Thr Asn lie 
100 

Ala Ala Lys lie 
115 

Phe Thr Asn Gly 
130 

Arg Leu His Thr 
145 

His Gly Ala Thr 



Leu Gly Asn Pro 
180 

Phe Leu His His 
195 

Glu Arg Ala Leu 

210 

Gly Met lie Ala 
225 

lie lie Leu Pro 



Asn Lys His Gly 
260 

Gly Arg Thr Gly 
275 

Gin Pro Asp Met 
290 

Pro Leu Gly Gly 
305 

Ser Glu Ala Tyr 



Val Ala Pro Ala 
340 

lie Pro Arg Val 
355 

Arg Glu Leu Ala 
370 



Asp Met Gly Ser 
70 

Arg Leu Val Glu 
85 

Asn Pro Ala Phe 



Val Ser Met Ala 
120 

Gly Ala Asp Ala 
135 

Gly Arg Asn Lys 
150 

Gly Ser Ala Met 
165 

Thr Thr Asp Pro 



Ser Ser Phe Phe 
200 

Lys His Leu Glu 
215 

Ala lie Val Leu 
230 

Pro Ala Gly Tyr 
245 

lie Leu Phe lie 



Lys Leu Phe Ala 
280 

lie Thr Phe Ala 
295 

lie Val Met Thr 
310 

Ser Gly Gly Leu 
325 

Lys Ala Ala Leu 



Ala Arg Leu Gly 
360 

Glu Glu Asn Val 
375 



Gin Leu Val Ser 
75 

Ala lie Gin Arg 
90 

Gly Asn Asp Val 
105 

Arg Gly Glu Phe 



lie Glu His Ser 
140 

lie Leu Ser Ala 
155 

Met Leu Thr Gly 
170 

Asp lie Tyr His 
185 

Ala Thr Thr Gin 



Asp Val lie Ala 
220 

Glu Pro Val Val 
235 

Leu Asn Gly Val 
250 

Ala Asp Glu Val 
265 

Tyr Glu His Ala 



Lys Gly Val Asn 
300 

Gin Ser lie Arg 
315 

Thr Tyr Ser Gly 
330 

Glu lie Tyr Ala 
345 

Ala Glu Leu lie 



Ala lie Ala Asp 
380 



Ala Asn Leu Gly 
80 

Gin Ala Ala Arg 
95 

Arg Ser Asp Val 
110 

Ser His Val Phe 
125 

lie Arg Met Ala 



Tyr Arg Ser Tyr 
160 

Glu His Arg Arg 
175 

Phe Trp Ala Pro 
190 

Glu Glu Glu Cys 
205 

Phe Glu Gly Ala 



Gly Ser Ser Gly 
240 

Arg Glu Leu Cys 
255 

Met Val Gly Phe 
270 

Gly Asp Asp Phe 
285 

Ala Gly Tyr Ala 



Asp Thr Phe Gly 
320 

His Pro Leu Ala 
335 

Glu Gly Glu lie 
350 

Glu Pro Arg Leu 
365 

Val Arg Gly lie 
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Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly 
405 410 



<210> 521 
<211> 1998 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1975) 

<223> RXA01551 

<400> 521 

cactacgtag gcgtacccca ccatcaccgc gtcgaaaagc gccctctctt aacccccgca 60 

agggggtaac ttttacgcgc acgcgtgcaa cgcgctagtt ttg aag gca gtc ccc 115 

Leu Lys Ala Val Pro 
1 5 

acg ggc gcc cga gca egg get gag ate gcg ctg att get gcg cga gca 163 
Thr Gly Ala Arg Ala Arg Ala Glu lie Ala Leu lie Ala Ala Arg Ala 
10 15 20 

ccg ttt gaa cct gtc egg tta gca ccg gcg aag gaa gag agg aat ggt 211 
Pro Phe Glu Pro Val Arg Leu Ala Pro Ala Lys Glu Glu Arg Asn Gly 
25 30 35 

gca atg acg cct acc caa aat gag ate cac ccg aaa cat age tac tec 259 
Ala Met Thr Pro Thr Gin Asn Glu lie His Pro Lys His Ser Tyr Ser 
40 45 50 

ccc ate cgc aag gac ggt etc gag gtc ccg gag acc gaa ate cgc etc 3 07 
Pro lie Arg Lys Asp Gly Leu Glu Val Pro Glu Thr Glu lie Arg Leu 
55 60 65 

gat gac teg cca age ggc ccc aac gaa ccc ttc cgc ate tac cgc acc 3 55 
Asp Asp Ser Pro Ser Gly Pro Asn Glu Pro Phe Arg lie Tyr Arg Thr 
70 75 80 85 

cgt ggc cca gaa acc aac ccc aag cag gga ctt ccg egg ctg cgc gag 403 
Arg Gly Pro Glu Thr Asn Pro Lys Gin Gly Leu Pro Arg Leu Arg Glu 
90 95 100 

tea tgg ate acc gcc cgc ggc gac gtt gcc acc tat cag ggg cgc gag 451 
Ser Trp lie Thr Ala Arg Gly Asp Val Ala Thr Tyr Gin Gly Arg Glu 
105 110 115 

cgt ttg ctt ate gac gac ggc cgc teg gca atg cgt cga ggt caa get 499 
Arg Leu Leu lie Asp Asp Gly Arg Ser Ala Met Arg Arg Gly Gin Ala 
120 125 130 

teg get gag tgg aaa ggc caa aaa cca get cct ttg aag gcg eta cct 547 
Ser Ala Glu Trp Lys Gly Gin Lys Pro Ala Pro Leu Lys Ala Leu Pro 
135 140 145 



ggc aaa aga gtc acc caa atg gcc tat gca cgt get ggc gtg att act 
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Gly Lys Arg Val Thr Gin Met Ala Tyr Ala Arg Ala Gly Val lie Thr 

150 155 160 165 

cgt gaa atg gag ttt gta gcg ctg cgc gaa cac gtt gat gcg gag ttt 643 

Arg Glu Met Glu Phe Val Ala Leu Arg Glu His Val Asp Ala Glu Phe 

170 175 180 

gtg cgc tct gag gtg gcg cgc ggt egg gec att att ccc aac aac gtc 691 

Val Arg Ser Glu Val Ala Arg Gly Arg Ala lie lie Pro Asn.Asn Val 

185 190 195 

aac cac ccc gaa tct gaa ccg atg att att ggt cgc aaa ttt ttg acc 73 9 

Asn His Pro Glu Ser Glu Pro Met lie lie Gly Arg Lys Phe Leu Thr 

200 205 210 

aaa ate aac gec aat att ggc aat tct gcg gtc acc tct tea ate gag 787 

Lys lie Asn Ala Asn lie Gly Asn Ser Ala Val Thr Ser Ser lie Glu 

215 220 225 

gaa gag gtg tec aag ctg cag tgg gec acg cgc tgg ggt gee gat acc 835 

Glu Glu Val Ser Lys Leu Gin Trp Ala Thr Arg Trp Gly Ala Asp Thr 

230 235 240 245 

gtg atg gat eta tec acc ggc gat gat att cac acc acc cgc gaa tgg 883 

Val Met Asp Leu Ser Thr Gly Asp Asp lie His Thr Thr Arg Glu Trp 

250 255 260 

att ate cgc aac tec ccc gtt cct ate ggc acc gtc ccg ate tac caa 931 

lie lie Arg Asn Ser Pro Val Pro lie Gly Thr Val Pro lie Tyr Gin 

265 270 275 

gcg ctg gaa aaa gta aat ggc gtg gec gca gac ctt aac tgg gaa gta 979 

Ala Leu Glu Lys Val Asn Gly Val Ala Ala Asp Leu Asn Trp Glu Val 

280 285 290 

ttc cgc gat acc ate att gag cag tgt gaa caa ggc gtg gac tat atg 1027 

Phe Arg Asp Thr lie lie Glu Gin Cys Glu Gin Gly Val Asp Tyr Met 

295 300 305 

acc ate cac gee ggc gtc ctg ctg get tat ate cca ctg act acc cgt 1075 

Thr lie His Ala Gly Val Leu Leu Ala Tyr lie Pro Leu Thr Thr Arg 

310 315 320 325 

cgt gtc acc ggc att gtc tec cgc ggc gga tec att atg gec ggt tgg 1123 

Arg Val. Thr Gly lie Val Ser Arg Gly Gly Ser lie Met Ala Gly Trp 

330 335 340 

tgt ctg gcg cat cac cgc gaa tea ttc etc tac gag cat ttc gac gag 1171 

Cys Leu Ala His His Arg Glu Ser Phe Leu Tyr Glu His Phe Asp Glu 

345 350 355 

ctg tgc gaa ate ttt gca caa tat gac gtc gca ttc tec etc ggt gat 1219 

Leu Cys Glu lie Phe Ala Gin Tyr Asp Val Ala Phe Ser Leu Gly Asp 

360 365 370 

ggc eta cgc ccc gga teg ctt gee gat gee aac gac gee gcg caa ttc 1267 

Gly Leu Arg Pro Gly Ser Leu Ala Asp Ala Asn Asp Ala Ala Gin Phe 

375 380 385 

gee gag ctg aaa acc att ggt gag etc acc caa cgc gee tgg gaa tac 1315 

Ala Glu Leu Lys Thr lie Gly Glu Leu Thr Gin Arg Ala Trp Glu Tyr 
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390 395 400 405 

gat gta caa gta atg gtc gaa gga cct gga cac gtg cca eta aac atg 1363 
Asp Val Gin Val Met Val Glu Gly Pro Gly His Val Pro Leu Asn Met 
410 415 420 

ate cag gaa aac aac gag ctg gaa caa aag tgg gca gcg gac gca cct 1411 
lie Gin Glu Asn Asn Glu Leu Glu Gin Lys Trp Ala Ala Asp Ala Pro 
425 430 435 

ttt tac act ctt gga cca eta gtt ace gac ate get cca ggt tat gac 1459 
Phe Tyr Thr Leu Gly Pro Leu Val Thr Asp lie Ala Pro Gly Tyr Asp 
440 445 450 

cac ate act tct gee att ggt gca get cac ate gec atg ggt ggc acc 1507 
His lie Thr Ser Ala lie Gly Ala Ala His lie Ala Met Gly Gly Thr 
455 460 465 

gee atg ctg tgt tat gtc acc ccg aaa gaa cac ctt ggc ctg ccc aac 1555 
Ala Met Leu Cys Tyr Val Thr Pro Lys Glu His Leu Gly Leu Pro Asn 
470 475 480 485 

cgt gac gac gtc aaa acc ggc gta ate acc tac aag etc get gee cac 1603 
Arg Asp Asp Val Lys Thr Gly Val lie Thr Tyr Lys Leu Ala Ala His 
490 495 500 

gca gca gat gtg gee aag ggt cat ccc ggc gcg cgt gee tgg gac gac 1651 
Ala Ala Asp Val Ala Lys Gly His Pro Gly Ala Arg Ala Trp Asp Asp 
505 510 515 

gec atg agt aaa gcg cgt ttt gaa ttc cgt tgg aat gat cag ttt gcg 1699 
Ala Met Ser Lys Ala Arg Phe Glu Phe Arg Trp Asn Asp Gin Phe Ala 
520 525 530 

etc tec etc gac ccc gac act gca ate get tat cac gac gaa acc ctg 1747 
Leu Ser Leu Asp Pro Asp Thr Ala lie Ala Tyr His Asp Glu Thr Leu 
535 540 545 

ccg gca gag cct gcg aaa acc gca cac ttc tgt tea atg tgt ggc ccg 1795 
Pro Ala Glu Pro Ala Lys Thr Ala His Phe Cys Ser Met Cys Gly Pro 
550 555 560 565 

aag ttc tgc tec atg cga att age cag gac att cgc gat atg ttt ggc 1843 
Lys Phe Cys Ser Met Arg lie Ser Gin Asp lie Arg Asp Met Phe Gly 
570 575 580 

gat caa ate gcg gaa ttg ggg atg cct ggg gtt ggg gat tct tct agt 1891 
Asp Gin lie Ala Glu Leu Gly Met Pro Gly Val Gly Asp Ser Ser Ser 
585 590 595 

get gtt get tct agt ggg gca egg gag ggg atg get gag aaa tec egg 193 9 
Ala Val Ala Ser Ser Gly Ala Arg Glu Gly Met Ala Glu Lys Ser Arg 
600 605 610 

gaa ttt att get ggt ggt gcg gag gtt tat egg cgt tagacagagc 1985 
Glu Phe lie Ala Gly Gly Ala Glu Val Tyr Arg Arg 
615 620 625 

gatcccagat age 1998 
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<210> 522 
<211> 625 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 522 

Leu Lys Ala Val Pro Thr Gly Ala Arg Ala Arg Ala Glu lie Ala Leu 
15 10 15 

lie Ala Ala Arg Ala Pro Phe Glu Pro Val Arg Leu Ala Pro Ala Lys 
20 25 30 

Glu Glu Arg Asn Gly Ala Met Thr Pro Thr Gin Asn Glu lie His Pro 
35 40 45 

Lys His Ser Tyr Ser Pro lie Arg Lys Asp Gly Leu Glu Val Pro Glu 
50 55 60 

Thr Glu lie Arg Leu Asp Asp Ser Pro Ser Gly Pro Asn Glu Pro Phe 
65 70 75 80 

Arg lie Tyr Arg Thr Arg Gly Pro Glu Thr Asn Pro Lys Gin Gly Leu 
85 90 95 

Pro Arg Leu Arg Glu Ser Trp lie Thr Ala Arg Gly Asp Val Ala Thr 
100 105 110 

Tyr Gin Gly Arg Glu Arg Leu Leu He Asp Asp Gly Arg Ser Ala Met 
115 120 125 

Arg Arg Gly Gin Ala Ser Ala Glu Trp Lys Gly Gin Lys Pro Ala Pro 
130 135 140 

Leu Lys Ala Leu Pro Gly Lys Arg Val Thr Gin Met Ala Tyr Ala Arg 
145 150 155 160 

Ala Gly Val He Thr Arg Glu Met Glu Phe Val Ala Leu Arg Glu His 
165 170 175 

Val Asp Ala Glu Phe Val Arg Ser Glu Val Ala Arg Gly Arg Ala lie 
180 185 190 

He Pro Asn Asn Val Asn His Pro Glu Ser Glu Pro Met lie He Gly 
195 200 205 

Arg Lys Phe Leu Thr Lys He Asn Ala Asn He Gly Asn Ser Ala Val 
210 215 220 

Thr Ser Ser He Glu Glu Glu Val Ser Lys Leu Gin Trp Ala Thr Arg 
225 230 235 240 

Trp Gly Ala Asp Thr Val Met Asp Leu Ser Thr Gly Asp Asp He His 
245 250 255 

Thr Thr Arg Glu Trp He He Arg Asn Ser Pro Val Pro He Gly Thr 
260 265 270 

Val Pro He Tyr Gin Ala Leu Glu Lys Val Asn Gly Val Ala Ala Asp 
275 280 285 



Leu Asn Trp Glu Val Phe Arg Asp Thr He He Glu Gin Cys Glu Gin 
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290 295 300 

Gly Val Asp Tyr Met Thr lie His Ala Gly Val Leu Leu Ala Tyr lie 
305 310 315 320 

Pro Leu Thr Thr Arg Arg Val Thr Gly lie Val Ser Arg Gly Gly Ser 
325 330 335 

He Met Ala Gly Trp Cys Leu Ala His His Arg Glu Ser Phe Leu Tyr 
340 345 350 

Glu His Phe Asp Glu Leu Cys Glu He Phe Ala Gin Tyr Asp Val Ala 
355 360 365 

Phe Ser Leu Gly Asp Gly Leu Arg Pro Gly Ser Leu Ala Asp Ala Asn 
370 375 380 

Asp Ala Ala Gin Phe Ala Glu Leu Lys Thr He Gly Glu Leu Thr Gin 
385 390 395 400 

Arg Ala Trp Glu Tyr Asp Val Gin Val Met Val Glu Gly Pro Gly His 
405 410 415 

Val Pro Leu Asn Met He Gin Glu Asn Asn Glu Leu Glu Gin Lys Trp 
420 425 430 

Ala Ala Asp Ala Pro Phe Tyr Thr Leu Gly Pro Leu Val Thr Asp He 
435 440 445 

Ala Pro Gly Tyr Asp His He Thr Ser Ala He Gly Ala Ala His He 
450 455 460 

Ala Met Gly Gly Thr Ala Met Leu Cys Tyr Val Thr Pro Lys Glu His 
465 470 475 480 

Leu Gly Leu Pro Asn Arg Asp Asp Val Lys Thr Gly Val He Thr Tyr 
485 490 495 

Lys Leu Ala Ala His Ala Ala Asp Val Ala Lys Gly His Pro Gly Ala 
500 505 510 

Arg Ala Trp Asp Asp Ala Met Ser Lys Ala Arg Phe Glu Phe Arg Trp 
515 520 525 

Asn Asp Gin Phe Ala Leu Ser Leu Asp Pro Asp Thr Ala lie Ala Tyr 
530 535 540 

His Asp Glu Thr Leu Pro Ala Glu Pro Ala Lys Thr Ala His Phe Cys 
545 550 555 560 

Ser Met Cys Gly Pro Lys Phe Cys Ser Met Arg He Ser Gin Asp He 
565 570 575 

Arg Asp Met Phe Gly Asp Gin He Ala Glu Leu Gly Met Pro Gly Val 
580 585 590 

Gly Asp Ser Ser Ser Ala Val Ala Ser Ser Gly Ala Arg Glu Gly Met 
595 600 605 

Ala Glu Lys Ser Arg Glu Phe He Ala Gly Gly Ala Glu Val Tyr Arg 
610 615 620 
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Arg 
625 



<210> 523 
<211> 1013 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (990) 
<223> RXA01019 



<400> 523 

act ttg gcg cac tea ctt tea ttc ccg gat teg ctt cgc gac ggg cca 48 

Thr Leu Ala His Ser Leu Ser Phe Pro Asp Ser Leu Arg Asp Gly Pro 
15 10 15 



acc gtt gga gac etc ggg gaa ttt gaa gtg att egg gta ate acg gag 96 

Thr Val Gly Asp Leu Gly Glu Phe Glu Val lie Arg Val lie Thr Glu 
20 25 30 

caa get gga tea tct etc aac ggc gat gac gca get gtg ctt egg cat 144 

Gin Ala Gly Ser Ser Leu Asn Gly Asp Asp Ala Ala Val Leu Arg His 
35 40 45 

gca tea ccc aat tec agg get gtt gtc acc acc gac atg ttg gtt gcg 192 

Ala Ser Pro Asn Ser Arg Ala Val Val Thr Thr Asp Met Leu Val Ala 
50 55 60 

ggt agg cat ttc caa ttg gat tgg tec acc ccg gaa caa ata ggg cag 240 

Gly Arg His Phe Gin Leu Asp Trp Ser Thr Pro Glu Gin lie Gly Gin 

65 70 75 80 

aag gcg att gtg cag aac ttt get gat att gag gcg atg ggt gca cgt 288 

Lys Ala lie Val Gin Asn Phe Ala Asp lie Glu Ala Met Gly Ala Arg 

85 90 95 



cca gta gee gca ttg ttg gcg att tec gee ccc aca cac acc ccc gtg 336 
Pro Val Ala Ala Leu Leu Ala lie Ser Ala Pro Thr His Thr Pro Val 
100 105 110 



gag ttt gtc cga ggc tta gec cgt ggc atg aat caa cgc ttg gag gag 384 
Glu Phe Val Arg Gly Leu Ala Arg Gly Met Asn Gin Arg Leu Glu Glu 
115 120 125 



tac tec gcg gaa ctt gtt ggc gga gac ate acc age ggg gac tec ttg 432 
Tyr Ser Ala Glu Leu Val Gly Gly Asp lie Thr Ser Gly Asp Ser Leu 
130 135 140 



gtt att get gta act gca att ggt caa ctg ggt gga tec ttg cca gag 480 
Val lie Ala Val Thr Ala lie Gly Gin Leu Gly Gly Ser Leu Pro Glu 
145 150 155 160 



ctg acg ttg gga cgt gee cga cca gga cag acc ctg gtg gee cac gga 52 8 
Leu Thr Leu Gly Arg Ala Arg Pro Gly Gin Thr Leu Val Ala His Gly 
165 170 175 



aag ate ggt tac tec gca gca ggc ctt get eta ctg cag cac ttt ggt 



576 
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Lys lie Gly Tyr Ser Ala Ala Gly Leu Ala Leu Leu Gin His Phe Gly 

180 185 190 

cca gac aac gtt cca gag cac ctt cgc ccc ttg gtg gat gca cac tgc 624 

Pro Asp Asn Val Pro Glu His Leu Arg Pro Leu Val Asp Ala His Cys 
195 200 205 

gca cca gtt etc acc cca ggc cga ggc atg gtg gca cgc get get gga 672 

Ala Pro Val Leu Thr Pro Gly Arg Gly Met Val Ala Arg Ala Ala Gly 
210 215 220 

gcg acc gec atg act gat aac teg gac gga ctg att gtg gat ctt aac 720 

Ala Thr Ala Met Thr Asp Asn Ser Asp Gly Leu lie Val Asp Leu Asn 
225 230 235 240 

caa atg gec atg aag tct ggt gtg cgc ate gat gtg gat tec tgt age 768 

Gin Met Ala Met Lys Ser Gly Val Arg lie Asp Val Asp Ser Cys Ser 

245 250 255 

ate age ccc gat gaa etc ctt age gaa gee get tec gta etc gga aca 816 

lie Ser Pro Asp Glu Leu Leu Ser Glu Ala Ala Ser Val Leu Gly Thr 

260 265 270 

gac gee tgg cga tgg ate tta age ggc ggg gaa gac cac acc ctg etc 864 

Asp Ala Trp Arg Trp lie Leu Ser Gly Gly Glu Asp His Thr Leu Leu 
275 280 285 

tct acg acg ttt ggc gat gec ccc tct gga ttc cgc acc ate ggc caa 912 

Ser Thr Thr Phe Gly Asp Ala Pro Ser Gly Phe Arg Thr lie Gly Gin 
290 295 300 

gtc acc aaa aca cgc cac gaa gac etc gtc acc gta gat aag aaa acc 960 

Val Thr Lys Thr Arg His Glu Asp Leu Val Thr Val Asp Lys Lys Thr 
305 310 315 320 

ccc gca ttt tec gat gga tgg aga age ttc taatgaccaa caccctatgg 1010 
Pro Ala Phe Ser Asp Gly Trp Arg Ser Phe 
325 330 

aat 1013 



<210> 524 
<211> 330 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 524 

Thr Leu Ala His Ser Leu Ser Phe Pro Asp Ser Leu Arg Asp Gly Pro 
15 10 15 

Thr Val Gly Asp Leu Gly Glu Phe Glu Val lie Arg Val lie Thr Glu 
20 25 30 

Gin Ala Gly Ser Ser Leu Asn Gly Asp Asp Ala Ala Val Leu Arg His 
35 40 45 

Ala Ser Pro Asn Ser Arg Ala Val Val Thr Thr Asp Met Leu Val Ala 
50 55 60 

Gly Arg His Phe Gin Leu Asp Trp Ser Thr Pro Glu Gin lie Gly Gin 
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65 70 75 80 

Lys Ala lie Val Gin Asn Phe Ala Asp lie Glu Ala Met Gly Ala Arg 
85 90 95 

Pro Val Ala Ala Leu Leu Ala lie Ser Ala Pro Thr His Thr Pro Val 
100 105 110 

Glu Phe Val Arg Gly Leu Ala Arg Gly Met Asn Gin Arg Leu Glu Glu 
115 120 125 

Tyr Ser Ala Glu Leu Val Gly Gly Asp lie Thr Ser Gly Asp Ser Leu 
130 135 140 

Val lie Ala Val Thr Ala lie Gly Gin Leu Gly Gly Ser Leu Pro Glu 
145 150 155 160 

Leu Thr Leu Gly Arg Ala Arg Pro Gly Gin Thr Leu Val Ala His Gly 
165 170 175 

Lys lie Gly Tyr Ser Ala Ala Gly Leu Ala Leu Leu Gin His Phe Gly 
180 185 190 

Pro Asp Asn Val Pro Glu His Leu Arg Pro Leu Val Asp Ala His Cys 
195 200 205 

Ala Pro Val Leu Thr Pro Gly Arg Gly Met Val Ala Arg Ala Ala Gly 
210 215 220 

Ala Thr Ala Met Thr Asp Asn Ser Asp Gly Leu lie Val Asp Leu Asn 
225 230 235 240 

Gin Met Ala Met Lys Ser Gly Val Arg lie Asp Val Asp Ser Cys Ser 
245 250 255 

lie Ser Pro Asp Glu Leu Leu Ser Glu Ala Ala Ser Val Leu Gly Thr 
260 265 270 

Asp Ala Trp Arg Trp lie Leu Ser Gly Gly Glu Asp His Thr Leu Leu 
275 280 285 

Ser Thr Thr Phe Gly Asp Ala Pro Ser Gly Phe Arg Thr lie Gly Gin 
290 295 300 

Val Thr Lys Thr Arg His Glu Asp Leu Val Thr Val Asp Lys Lys Thr 
305 310 315 320 

Pro Ala Phe Ser Asp Gly Trp Arg Ser Phe 
325 330 



<210> 525 
<211> 706 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (706) 

<223> RXA01352 
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<400> 525 

gtgcccaatg cattgggctg agattgcgcg ctgttgctgc gcgggaccgt tcgaacctgt 60 

ctggttaaca ccagcgaagg aagcgaggat tgattgtccc gtg ttt gaa aat cgt 115 

Val Phe Glu Asn Arg 
1 5 

ttt gac ctg cgt tgt tat gtt gtg act ggt gcg ggc teg gtg gat gag 163 
Phe Asp Leu Arg Cys Tyr Val Val Thr Gly Ala Gly Ser Val Asp Glu 
10 15 20 

gtt gtg cac act gcg tct get gcg get cgt ggt ggc gcg ggt gtg gtg 211 
Val Val His Thr Ala Ser Ala Ala Ala Arg Gly Gly Ala Gly Val Val 
25 30 35 

cag gtg cgt tea aag cct att teg cca gaa gcg atg agg gag ttg gca 259 

Gin Val Arg Ser Lys Pro lie Ser Pro Glu Ala Met Arg Glu Leu Ala 
40 45 50 

tea aag gtt gcg ctt gag gtt gcg egg tgc age cca aca acg agg gtg 3 07 

Ser Lys Val Ala Leu Glu Val Ala Arg Cys Ser Pro Thr Thr Arg Val 
55 60 65 

ctt ate gac gac cac etc cac gtt get tct tec tta atg cgc gaa gga 355 

Leu lie Asp Asp His Leu His Val Ala Ser Ser Leu Met Arg Glu Gly 
70 75 80 85 

etc ccg att cac ggt gtg cat ctt ggg cag gat gat atg teg gtg ctt 403 

Leu Pro lie His Gly Val His Leu Gly Gin Asp Asp Met Ser Val Leu 
90 95 100 

gag get cgt gag ttg ttg ggg cct gag gcg ate att ggg ttg act act 451 

Glu Ala Arg Glu Leu Leu Gly Pro Glu Ala lie lie Gly Leu Thr Thr 
105 110 115 

gga ace eta gaa ctt gtg gcg gcg gcg aat gag ctg tec gat gtg ttg 499 

Gly Thr Leu Glu Leu Val Ala Ala Ala Asn Glu Leu Ser Asp Val Leu 

120 125 130 

gat tac ate ggt get ggg ccg ttt egg aag act ccc ace aag gat tea 547 

Asp Tyr lie Gly Ala Gly Pro Phe Arg Lys Thr Pro Thr Lys Asp Ser 
135 140 145 

ggt egg cca ccg att ggc ctt gcg ggt tat ccc cct ttg gtg gaa ttg 595 

Gly Arg Pro Pro lie Gly Leu Ala Gly Tyr Pro Pro Leu Val Glu Leu 
150 155 160 165 

tec aag gtg ccg ate gtt gcg att ggt gat gtc acc cct gee gat gtg 643 

Ser Lys Val Pro lie Val Ala lie Gly Asp Val Thr Pro Ala Asp Val 
170 175 180 

cgc get etc age gca acc ggt gtg get ggc gtt gee atg gtg egg get 691 

Arg Ala Leu Ser Ala Thr Gly Val Ala Gly Val Ala Met Val Arg Ala 
185 190 195 

ttt tct gaa tct gat 706 
Phe Ser Glu Ser Asp 
200 



<210> 526 
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<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 526 

Val Phe Glu Asn Arg Phe Asp Leu Arg Cys Tyr Val Val Thr Gly Ala 
15 10 15 

Gly Ser Val Asp Glu Val Val His Thr Ala Ser Ala Ala Ala Arg Gly 
20 25 30 

Gly Ala Gly Val Val Gin Val Arg Ser Lys Pro lie Ser Pro Glu Ala 
35 40 45 

Met Arg Glu Leu Ala Ser Lys Val Ala Leu Glu Val Ala Arg Cys Ser 
50 55 60 

Pro Thr Thr Arg Val Leu lie Asp Asp His Leu His Val Ala Ser Ser 
65 70 75 80 

Leu Met Arg Glu Gly Leu Pro lie His Gly Val His Leu Gly Gin Asp 
85 90 95 

Asp Met Ser Val Leu Glu Ala Arg Glu Leu Leu Gly Pro Glu Ala lie 
100 105 110 

lie Gly Leu Thr Thr Gly Thr Leu Glu Leu Val Ala Ala Ala Asn Glu 
115 120 125 

Leu Ser Asp Val Leu Asp Tyr lie Gly Ala Gly Pro Phe Arg Lys Thr 
130 135 140 

Pro Thr Lys Asp Ser Gly Arg Pro Pro lie Gly Leu Ala Gly Tyr Pro 
145 150 155 160 

Pro Leu Val Glu Leu Ser Lys Val Pro lie Val Ala lie Gly Asp Val 
165 170 175 

Thr Pro Ala Asp Val Arg Ala Leu Ser Ala Thr Gly Val Ala Gly Val 
180 185 190 

Ala Met Val Arg Ala Phe Ser Glu Ser Asp 
195 200 



<210> 527 
<211> 944 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (921) 
<223> RXA01381 

<400> 527 

tec gca ggc gtt gga acc ate acg gtc ate gat gac gac acc gtc gac 48 
Ser Ala Gly Val Gly Thr lie Thr Val lie Asp Asp Asp Thr Val Asp 
15 10 15 



att tec aac att cac cgc caa ate etc ttc ggc gca age gat gtc ggt 96 
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Ile Ser Asn lie His Arg Gin lie Leu Phe Gly Ala Ser Asp Val Gly 
20 25 30 

cga ccc aag gtc gag gtt gcc gcc gag cgc etc aaa gaa etc caa cca 144 
Arg Pro Lys Val Glu Val Ala Ala Glu Arg Leu Lys Glu Leu Gin Pro 
35 40 45 

gac ate acc gtc aac gcg ttg cac gaa egg ate act cca gaa aac gcc 192 
Asp lie Thr Val Asn Ala Leu His Glu Arg lie Thr Pro Glu Asn Ala 
50 55 60 

tgc gag ctg etc aat tec gtg gac etc gtc tta gac ggc tec gat tct 240 
Cys Glu Leu Leu Asn Ser Val Asp Leu Val Leu Asp Gly Ser Asp Ser 
65 70 75 80 

ttc tec aca aaa tac tta gtg tct gat gcc gcc gaa ate acc gga act 288 
Phe Ser Thr Lys Tyr Leu Val Ser Asp Ala Ala Glu lie Thr Gly Thr 
85 90 95 

ccc etc ate tgg gca acg gta ctg cgc ttt cac ggc gaa ctg gca etc 33 6 
Pro Leu lie Trp Ala Thr Val Leu Arg Phe His Gly Glu Leu Ala Leu 
100 105 110 

ttc aac tct ggc ccc gac cac cgc gga gtc ggc ctg cgc gac gtc ttc 3 84 
Phe Asn Ser Gly Pro Asp His Arg Gly Val Gly Leu Arg Asp Val Phe 
115 120 125 

ccc gaa caa ccc tec gcc gat ttc gtc cct gac tgc gcc acc get ggt 432 
Pro Glu Gin Pro Ser Ala Asp Phe Val Pro Asp Cys Ala Thr Ala Gly 
130 135 140 

gtt ctt ggc gcc acc aca gcc acc ate ggc gca etc atg gcc act cac 480 
Val Leu Gly Ala Thr Thr Ala Thr lie Gly Ala Leu Met Ala Thr His 
145 " 150 155 160 

gcc ate gga ttt etc aca gaa ate ggc gac gtc caa cca ggc aca ate 528 
Ala lie Gly Phe Leu Thr Glu lie Gly Asp Val Gin Pro Gly Thr lie 
165 170 175 

etc 1 tec tac gac gca ttc ccc gcc gcc acg cgc age ttc cgc gtc tec 576 
Leu Ser Tyr Asp Ala Phe Pro Ala Ala Thr Arg Ser Phe Arg Val Ser 
180 185 190 

gcc gac ccg gcg cgc cca ctg gtc acc cgc etc cgc gcc tec tac gag 624 
Ala Asp Pro Ala Arg Pro Leu Val Thr Arg Leu Arg Ala Ser Tyr Glu 
195 200 205 

gca gcg cgc acc gat aca act teg ctt ate gac gcc acc etc aac ggc 672 
Ala Ala Arg Thr Asp Thr Thr Ser Leu lie Asp Ala Thr Leu Asn Gly 
210 215 220 

tec etc acc gcc etc gat ate cga gag cca cat gaa gtt ctg etc aaa 720 
Ser Leu Thr Ala Leu Asp lie Arg Glu Pro His Glu Val Leu Leu Lys 
225 230 235 240 

gac etc ccc gag ggc gca acg tea ctg aag etc ccc tta age cag ate 768 
Asp Leu Pro Glu Gly Ala Thr Ser Leu Lys Leu Pro Leu Ser Gin lie 
245 250 255 

acc teg gac age gac att tta gag gca ctg tct gga ate gac ggc gac 816 
Thr Ser Asp Ser Asp lie Leu Glu Ala Leu Ser Gly lie Asp Gly Asp 
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260 265 270 

att ttg gtc tac tgc get teg gga ate cgc agt tec gac ttc ate gac 864 
lie Leu Val Tyr Cys Ala Ser Gly lie Arg Ser Ser Asp Phe lie Asp 
275 280 285 

aac tac tec cac etc ggc cac aaa ttt gtg aat ctt ccc ggt ggg gtc 912 
Asn Tyr Ser His Leu Gly His Lys Phe Val Asn Leu Pro Gly Gly Val 
290 295 300 

aac gcg ctg tagctgtcaa tttaagaggc cag 944 

Asn Ala Leu 

305 



<210> 528 
<211> 307 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 528 

Ser Ala Gly Val Gly Thr lie Thr Val lie Asp Asp Asp Thr Val Asp 
15 10 15 

lie Ser Asn lie His Arg Gin lie Leu Phe Gly Ala Ser Asp Val Gly 
20 25 30 

Arg Pro Lys Val Glu Val Ala Ala Glu Arg Leu Lys Glu Leu Gin Pro 
35 40 45 

Asp lie Thr Val Asn Ala Leu His Glu Arg lie Thr Pro Glu Asn Ala 
50 55 60 

Cys Glu Leu Leu Asn Ser Val Asp Leu Val Leu Asp Gly Ser Asp Ser 
65 70 75 80 

Phe Ser Thr Lys Tyr Leu Val Ser Asp Ala Ala Glu lie Thr Gly Thr 
85 90 95 

Pro Leu lie Trp Ala Thr Val Leu Arg Phe His Gly Glu Leu Ala Leu 
100 105 110 

Phe Asn Ser Gly Pro Asp His Arg Gly Val Gly Leu Arg Asp Val Phe 
115 120 125 

Pro Glu Gin Pro Ser Ala Asp Phe Val Pro Asp Cys Ala Thr Ala Gly 
130 135 140 

Val Leu Gly Ala Thr Thr Ala Thr lie Gly Ala Leu Met Ala Thr His 
145 150 155 160 

Ala lie Gly Phe Leu Thr Glu lie Gly Asp Val Gin - Pro Gly Thr lie 
165 170 175 

Leu Ser Tyr Asp Ala Phe Pro Ala Ala Thr Arg Ser Phe Arg Val Ser 
180 185 190 

Ala Asp Pro Ala Arg Pro Leu Val Thr Arg Leu Arg Ala Ser Tyr Glu 
195 200 205 



Ala Ala Arg Thr Asp Thr Thr Ser Leu lie Asp Ala Thr Leu Asn Gly 
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210 215 220 

Ser Leu Thr Ala Leu Asp lie Arg Glu Pro His Glu Val Leu Leu Lys 
225 230 235 240 

Asp Leu Pro Glu Gly Ala Thr Ser Leu Lys Leu Pro Leu Ser Gin lie 
245 250 255 

Thr Ser Asp Ser Asp lie Leu Glu Ala Leu Ser Gly lie Asp Gly Asp 
260 265 270 

lie Leu Val Tyr Cys Ala Ser Gly lie Arg Ser Ser Asp Phe lie Asp 
275 280 285 

Asn Tyr Ser His Leu Gly His Lys Phe Val Asn Leu Pro Gly Gly Val 
290 295 300 

Asn Ala Leu 
305 



<210> 529 
<211> 259 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (259) 

<223> RXA01360 

<400> 529 

gtggcaatca acgccgcggt cgtacccaga tcccagtggt cacgcgccat ttgtgacaac 60 

gattccgtag aagttctcac cgcaattcag ggaggttaaa atg ctg cat att get 115 

Met Leu His lie Ala 
1 5 

gat aaa act ttc gat tec cac etc ate atg ggc ace ggc gga gee acc 163 
Asp Lys Thr Phe Asp Ser His Leu lie Met Gly Thr Gly Gly Ala Thr 
10 15 20 

tct cag gcg ttg ctg gag gaa tec ctt gtc gee agt gga act caa ttg 211 
Ser Gin Ala Leu Leu Glu Glu Ser Leu Val Ala Ser Gly Thr Gin Leu 
- 25 30 35 

acc acc gtg gcg atg cgt cga cac caa gca acc acc tct age gga gaa 259 
Thr Thr Val Ala Met Arg Arg His Gin Ala Thr Thr Ser Ser Gly Glu 
40 45 50 



<210> 530 
<211> 53 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 530 

Met Leu His lie Ala Asp Lys Thr Phe Asp Ser His Leu lie Met Gly 
15 10 15 



Thr Gly Gly Ala Thr Ser Gin Ala Leu Leu Glu Glu Ser Leu Val Ala 
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20 25 30 

Ser Gly Thr Gin Leu Thr Thr Val Ala Met Arg Arg His Gin Ala Thr 
35 40 45 

Thr Ser Ser Gly Glu 
50 



<210> 531 
<211> 629 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (606) 
<223> RXA01361 



<400> 531 

gcc gac get gtg ate tct att gat ggc cac gat ccg tgt ttg acc gtg 48 

Ala Asp Ala Val lie Ser lie Asp Gly His Asp Pro Cys Leu Thr Val 

15 10 15 



acg atg aat teg ggg gtg agg gtt gcg teg aaa age gtt gtt gtt ttg 9 6 
Thr Met Asn Ser Gly Val Arg Val Ala Ser Lys Ser Val Val Val Leu 
20 25 30 



gcg gcg ggc ctg ggc gcc gca age att ccc ggc tgg ttt gag ggc gcg 144 
Ala Ala Gly Leu Gly Ala Ala Ser lie Pro Gly Trp Phe Glu Gly Ala 
35 40 45 



aac cca ttg cag ttg agg ccg gtg tac ggc gat att gtg cgc gtg cgc 192 
Asn Pro Leu Gin Leu Arg Pro Val Tyr Gly Asp lie Val Arg Val Arg 
50 55 60 



gtg ccg gag cga ctg cag ccg atg gtc acc aag gtg gtg cgc ggg ttt 240 
Val Pro Glu Arg Leu- Gin Pro Met Val Thr Lys Val Val Arg Gly Phe 
65 70 75 80 



gtg gaa gat cgt cag att tat ate att ccg cgt acc gat ggc acc etc 288 
Val Glu Asp Arg Gin lie Tyr lie lie Pro Arg Thr Asp Gly Thr Leu 
85 90 95 



gcg ate ggc gcg aca age cgt gag gat cac ccg caa cct cga acg ggc 33 6 
Ala lie Gly Ala Thr Ser Arg Glu Asp His Pro Gin Pro Arg Thr Gly 
100 105 110 



gca gtg cat gat ttg eta cgc gat get ate cgt ttg att ccg ggc att 384 
Ala Val His Asp Leu Leu Arg Asp Ala lie Arg Leu lie Pro Gly lie 
115 120 125 



gaa gaa acc gaa ttt ate gaa gtc acc tgc ggc gcc cgc ccc ggc acc 432 
Glu Glu Thr Glu Phe lie Glu Val Thr Cys Gly Ala Arg Pro Gly Thr 
130 135 140 



ccg gat gac ctg ccg tac ctg gga tgg gtt gga tec aat gtg att gcg 480 
Pro Asp Asp Leu Pro Tyr Leu Gly Trp Val Gly Ser Asn Val lie Ala 
145 150 155 160 



tec aca gga tat ttc cgc cat gga att ttg ctg tea gcc ctt ggt gca 



528 
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Ser Thr Gly Tyr Phe Arg His Gly lie Leu Leu Ser Ala Leu Gly Ala 
165 170 175 

cgc get gec gtt gat atg gca acc aac cag cca ctg ttc ccc act ctt 576 
Arg Ala Ala Val Asp Met Ala Thr Asn Gin Pro Leu Phe Pro Thr Leu 
180 185 190 

gat gtg tgc gat ccg ttt cgc cac caa att taaggatttt tcacaagtga 626 
Asp Val Cys Asp Pro Phe Arg His Gin lie 
195 200 

tta 629 



<210> 532 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 532 

Ala Asp Ala Val lie Ser lie Asp Gly His Asp Pro Cys Leu Thr Val 
15 10 15 

Thr Met Asn Ser Gly Val Arg Val Ala Ser Lys Ser Val Val Val Leu 
20 25 30 

Ala Ala Gly Leu Gly Ala Ala Ser lie Pro Gly Trp Phe Glu Gly Ala 
35 40 45 

Asn Pro Leu Gin Leu Arg Pro Val Tyr Gly Asp lie Val Arg Val Arg 
50 55 60 

Val Pro Glu Arg Leu Gin Pro Met Val Thr Lys Val Val Arg Gly Phe 
65 70 75 80 

Val Glu Asp Arg Gin lie Tyr lie lie Pro Arg Thr Asp Gly Thr Leu 
85 90 95 

Ala lie Gly Ala Thr Ser Arg Glu Asp His Pro Gin Pro Arg Thr Gly 
100 105 110 

Ala Val His Asp Leu Leu Arg Asp Ala lie Arg Leu lie Pro Gly lie 
115 120 125 

Glu Glu Thr Glu Phe lie Glu Val Thr Cys Gly Ala Arg Pro Gly Thr 
130 135 140 

Pro Asp Asp Leu Pro Tyr Leu Gly Trp Val Gly Ser Asn Val lie Ala 
145 150 155 160 

Ser Thr Gly Tyr Phe Arg His Gly lie Leu Leu Ser Ala Leu Gly Ala 
165 170 175 

Arg Ala Ala Val Asp Met Ala Thr Asn Gin Pro Leu Phe Pro Thr Leu 
180 185 190 

Asp Val Cys Asp Pro Phe Arg His Gin lie 
195 200 



<210> 533 
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<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXA01208 

<400> 533 

tactaggcac ggggtgccaa ccggatggaa aaattccgga ggctgagaaa acacccgttg 60 

aacctgctct agctcgtact agcgaaggga tggccttaac gtg get aac teg ttt 115 

Val Ala Asn Ser Phe 
1 5 

ttg gat tct tta act ctt gtt cga caa aac act ccc ctt gtt cag tgt 163 
Leu Asp Ser Leu Thr Leu Val Arg Gin Asn Thr Pro Leu Val Gin Cys 
10 15 20 

ttg acc aac tct gtg gtc atg caa ttc acg gec aat gtg ttg ctt gec 211 
Leu Thr Asn Ser Val Val Met Gin Phe Thr Ala Asn Val Leu Leu Ala 
25 30 35 

gcg ggt gcg acc cct gcg atg gtg gat act cca get gaa teg gca gaa 259 
Ala Gly Ala Thr Pro Ala Met Val Asp Thr Pro Ala Glu Ser Ala Glu 
40 45 50 

ttc gee get gtg gec aat gga gtg etc ate aat gcg gga act cct tct 3 07 
Phe Ala _Ala Val Ala Asn Gly Val Leu lie Asn Ala Gly Thr Pro Ser 
55 60 65 

gcg gag caa tac caa ggc atg acc aag gee att gag ggt gca cga aaa 3 55 
Ala Glu Gin Tyr Gin Gly Met Thr Lys Ala lie Glu Gly Ala Arg Lys 
70 75 80 85 

get ggc aca cca tgg gtg tta gac cca gtt get gtg ggt ggg ttg teg 403 
Ala Gly Thr Pro Trp Val Leu Asp Pro Val Ala Val Gly Gly Leu Ser 
90 95 100 

gag agg acc aag tat gcg gag gga ate gtc gat aag cag cct gee gca 451 
Glu Arg Thr Lys Tyr Ala Glu Gly lie Val Asp Lys Gin Pro Ala Ala 
105 110 115 

att cgt gga aac gee tea gag gtc gtg gcg ctt gcg ggg etc ggt gee 499 
lie Arg Gly Asn Ala Ser Glu Val Val Ala Leu Ala Gly Leu Gly Ala 
120 125 130 

ggt ggg cgc ggc gta gac gcg acc gat tec gtg gaa gtg gcg ttg gag 547 
Gly Gly Arg Gly Val Asp Ala Thr Asp Ser Val Glu Val Ala Leu Glu 
135 140 145 

gcg gcg caa ttg ttg gee aag cgc act ggt ggc gtc gtg get gtc tct 595 
Ala Ala Gin Leu Leu Ala Lys Arg Thr Gly Gly Val Val Ala Val Ser 
150 155 160 165 

ggt gcg gag gac ttg att gtg tct gcg gat egg gtg acg tgg ttg cgt 643 
Gly Ala Glu Asp Leu lie Val Ser Ala Asp Arg Val Thr Trp Leu Arg 
170 175 180 



teg ggg gat ccg atg ttg cag ctg gtg att ggc act gga tgc tct ttg 



691 
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Ser Gly Asp Pro Met Leu Gin Leu Val lie Gly Thr Gly Cys Ser Leu 
185 190 195 

ggc gcg ctg aca get gca tat eta ggc gec acg gtt gac tea gat att 73 9 
Gly Ala Leu Thr Ala Ala Tyr Leu Gly Ala Thr Val Asp Ser Asp lie 
200 205 210 

tec gcg cac gat get gtg ttg get gcg cat gec cat gtg ggt get get 787 
Ser Ala His Asp Ala Val Leu Ala Ala His Ala His Val Gly Ala Ala 
215 220 225 

ggc cag att gca gca cag aag gca teg gcg cca ggc age ttt gcg gtg 83 5 
Gly Gin lie Ala Ala Gin Lys Ala Ser Ala Pro Gly Ser Phe Ala Val 
230 235 240 245 

gcg ttt att gat gcg ctt tat gac gtg gat gec cag get gtg gec teg 883 
Ala Phe lie Asp Ala Leu Tyr Asp Val Asp Ala Gin Ala Val Ala Ser 
250 255 260 

ttg gtt gat gtg cga gag gee tgaaaagtac gtgactgatt ttt 927 
Leu Val Asp Val Arg Glu Ala 
265 



<210> 534 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 534 

Val Ala Asn Ser Phe Leu Asp Ser Leu Thr Leu Val Arg Gin Asn Thr 
15 10 15 

Pro Leu Val Gin Cys Leu Thr Asn Ser Val Val Met Gin Phe Thr Ala 
20 25 30 

Asn Val Leu Leu Ala Ala Gly Ala Thr Pro Ala Met Val Asp Thr Pro 
35 40 45 

Ala Glu Ser Ala Glu Phe Ala Ala Val Ala Asn Gly Val Leu lie Asn 
50 55 60 

Ala Gly Thr Pro Ser Ala Glu Gin Tyr Gin Gly Met Thr Lys Ala lie 
65 70 75 80 

Glu Gly Ala Arg Lys Ala Gly Thr Pro Trp Val Leu Asp Pro Val Ala 
85 90 95 

Val Gly Gly Leu Ser Glu Arg Thr Lys Tyr Ala Glu Gly lie Val Asp 
100 105 110 

Lys Gin Pro Ala Ala lie Arg Gly Asn Ala Ser Glu Val Val Ala Leu 
115 120 125 

Ala Gly Leu Gly Ala Gly Gly Arg Gly Val Asp Ala Thr Asp Ser Val 
130 135 140 

Glu Val Ala Leu Glu Ala Ala Gin Leu Leu Ala Lys Arg Thr Gly Gly 
145 150 155 160 



Val Val Ala Val Ser Gly Ala Glu Asp Leu lie Val Ser Ala Asp Arg 
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Val Thr Trp Leu 
180 

Thr Gly Cys Ser 
195 

Val Asp Ser Asp 
210 

His Val Gly Ala 
225 

Gly Ser Phe Ala 



Gin Ala Val Ala 
260 



165 

Arg Ser Gly Asp 



Leu Gly Ala Leu 
200 

lie Ser Ala His 
215 

Ala Gly Gin lie 
230 

Val Ala Phe lie 
245 

Ser Leu Val Asp 



170 

Pro Met Leu Gin 
185 

Thr Ala Ala Tyr 



Asp Ala Val Leu 
220 

Ala Ala Gin Lys 
235 

Asp Ala Leu Tyr 
250 

Val Arg Glu Ala 
265 



175 

Leu Val lie Gly 
190 

Leu Gly Ala Thr 
205 

Ala Ala His Ala 



Ala Ser Ala Pro 
240 

Asp Val Asp Ala 
255 



<210> 535 
<211> 1023 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1000) 

<223> RXA00838 

<400> 535 

tcgtctaata gtgctgccaa tccaccggcc attgatgact cctttgtaga gaaggggtag 60 

tgcttacaaa tcttatctgt gctcaggcaa gatagcaggt atg aaa att gcg ate 115 

Met Lys lie Ala lie 
1 5 

gtt ggc get ggt gca gtt ggt gga tat ttc gga gcg ttg tta caa gaa 163 
Val Gly Ala Gly Ala Val Gly Gly Tyr Phe Gly Ala Leu Leu Gin Glu 
10 15 20 

tct ggt gca gat ate acg atg gtt gca cgt gga cga aca tta gaa gee 211 
Ser Gly Ala Asp lie Thr Met Val Ala Arg Gly Arg Thr Leu Glu Ala 
25 30 35 

ttg aag tct aaa gga etc cac ate aac gat gca aga ggc gaa cgc tac 259 
Leu Lys Ser Lys Gly Leu His lie Asn Asp Ala Arg Gly Glu Arg Tyr 
40 45 50 

gta cca att cct gca gtt gcg age gtg caa gaa eta aaa gat gca gat 3 07 
Val Pro lie Pro Ala Val Ala Ser Val Gin Glu Leu Lys Asp Ala Asp 
55 60 65 

gta gtg atg att get act aaa gca tta teg egg tct tta gat etc get 355 
Val Val Met lie Ala Thr Lys Ala Leu Ser Arg Ser Leu Asp Leu Ala 
70 75 80 85 



gaa ctt ttg ggt ggg ata cct gcg aat teg gtg gtc gcg att act cag 
Glu Leu Leu Gly Gly lie Pro Ala Asn Ser Val Val Ala He Thr Gin 
90 95 100 



403 
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aat teg att gaa tct get gat eta gca gcg aag agt ate ggt get gat 451 

Asn Ser lie Glu Ser Ala Asp Leu Ala Ala Lys Ser lie Gly Ala Asp 

105 110 115 

cgt gtg tgg cct ggt gtg gtt cgt ggg ttc ttt gtt cat gag ggg cca 499 

Arg Val Trp Pro Gly Val Val Arg Gly Phe Phe Val His Glu Gly Pro 

120 125 130 

gec tea gtg tea tac aag gga ggc cca ctg tec tac acg ttt ggt gat 547 

Ala Ser Val Ser Tyr Lys Gly Gly Pro Leu Ser Tyr Thr Phe Gly Asp 

135 140 145 

tct ggt gaa ctt tct agg caa ttc gca age act ctt gaa cag gee ggt 595 

Ser Gly Glu Leu Ser Arg Gin Phe Ala Ser Thr Leu Glu Gin Ala Gly 

150 155 160 165 

att gac gga gtt ctg cat ccc gat att ttg gtg gat gtg tgg gag aaa 643 

lie Asp Gly Val Leu His Pro Asp lie Leu Val Asp Val Trp Glu Lys 

170 175 180 

gee atg ttc gta gag gtt ttc ggc ggg ttg ggg get ttc gtc gaa aag 691 

Ala Met Phe Val Glu Val Phe Gly Gly Leu Gly Ala Phe Val Glu Lys 

185 190 195 

caa tta ggt acc ttg cgt acg cat ttt agg get tec ctg gaa gec ttg 73 9 

Gin Leu Gly Thr Leu Arg Thr His Phe Arg Ala Ser Leu Glu Ala Leu 

200 205 210 

atg gaa gag gtg get gag gtg get cgc gcg gca ggt gtt gcg ttg ccg 787 

Met Glu Glu Val Ala Glu Val Ala Arg Ala Ala Gly Val Ala Leu Pro 

215 220 225 

age gat gcg gtg gag cgc acc atg aat ttt gcg gat egg atg cct gag 835 

Ser Asp Ala Val Glu Arg Thr Met Asn Phe Ala Asp Arg Met Pro Glu 

230 235 240 245 

aat teg acg agt teg atg cag cgt gat ttg gee gcg gga gtg get agt 883 

Asn Ser Thr Ser Ser Met Gin Arg Asp Leu Ala Ala Gly Val Ala Ser 

250 255 260 

gag ctt gag get cag aca ggt gca att gtg egg gca gcg cac aaa gtg 931 

Glu Leu Glu Ala Gin Thr Gly Ala lie Val Arg Ala Ala His Lys Val 

. 265 270 275 

ggt gtg aaa act ccg ctt cat gac ctt att tat get ggt ctt aag ctg 979 

Gly Val Lys Thr Pro Leu His Asp Leu lie Tyr Ala Gly Leu Lys Leu 

280 285 290 

aaa gaa gag gaa aat tea ctt tagggataga atcaagatcc atg 1023 
Lys Glu Glu Glu Asn Ser Leu 
295 300 



<210> 536 
<211> 300 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 536 

Met Lys He Ala He Val Gly Ala Gly Ala Val Gly Gly Tyr Phe Gly 
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15 10 15 

Ala Leu Leu Gin Glu Ser Gly Ala Asp lie Thr Met Val Ala Arg Gly 
20 25 30 

Arg Thr Leu Glu Ala Leu Lys Ser Lys Gly Leu His lie Asn Asp Ala 
35 40 45 

Arg Gly Glu Arg Tyr Val Pro lie Pro Ala Val Ala Ser Val Gin Glu 
50 55 60 

Leu Lys Asp Ala Asp Val Val Met lie Ala Thr Lys Ala Leu Ser Arg 
65 70 75 80 

Ser Leu Asp Leu Ala Glu Leu Leu Gly Gly lie Pro Ala Asn Ser Val 
85 90 95 

Val Ala lie Thr Gin Asn Ser lie Glu Ser Ala Asp Leu Ala Ala Lys 
100 105 110 

Ser lie Gly Ala Asp Arg Val Trp Pro Gly Val Val Arg Gly Phe Phe 
115 120 125 

Val His Glu Gly Pro Ala Ser Val Ser Tyr Lys Gly Gly Pro Leu Ser 
130 135 140 

Tyr Thr Phe Gly Asp Ser Gly Glu Leu Ser Arg Gin Phe Ala Ser Thr 
145 150 155 160 

Leu Glu Gin Ala Gly lie Asp Gly Val Leu His Pro Asp lie Leu Val 
165 170 175 

Asp Val Trp Glu Lys Ala Met Phe Val Glu Val Phe Gly Gly Leu Gly 
180 185 190 

Ala Phe Val Glu Lys Gin Leu Gly Thr Leu Arg Thr His Phe Arg Ala 
195 200 205 

Ser Leu Glu Ala Leu Met Glu Glu Val Ala Glu Val Ala Arg Ala Ala 
210 215 220 

Gly Val Ala Leu Pro Ser Asp Ala Val Glu Arg Thr Met Asn Phe Ala 
225 230 235 240 

Asp Arg Met Pro Glu Asn Ser Thr Ser Ser Met Gin Arg Asp Leu Ala 
245 250 255 

Ala Gly Val Ala Ser Glu Leu Glu Ala Gin Thr Gly Ala lie Val Arg 
260 265 270 

Ala Ala His Lys Val Gly Val Lys Thr Pro Leu His Asp Leu lie Tyr 
275 280 285 

Ala Gly Leu Lys Leu Lys Glu Glu Glu Asn Ser Leu 
290 295 300 



<210> 537 
<211> 693 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (670) 

<223> RXA02400 

<400> 537 

aggtgccccc aacgttgcct gttgactgca aattttccga aagaatccat aaactacttc 60 



tttaagtcgc cagattaaag tcgtcaatga aaggacatac atg tct att tec cgc 

Met Ser lie Ser Arg 
1 5 



115 



acc gtc ttc ggc ate gca gec acc gca gec ctg tct gca get etc gtt 
Thr Val Phe Gly lie Ala Ala Thr Ala Ala Leu Ser Ala Ala Leu Val 
10 15 20 



163 



gcg tgt tct cca cct cac cag cag gat tec cca gtc cag cgc acc aat 
Ala Cys Ser Pro Pro His Gin Gin Asp Ser Pro Val Gin Arg Thr Asn 
25 30 35 



211 



gag ate ttg act act tct cag aac cca act tct gcg age age acc tea 
Glu lie Leu Thr Thr Ser Gin Asn Pro Thr Ser Ala Ser Ser Thr Ser 
40 45 50 



259 



acc tct tec gca acg act act tec tea get cct gtg gaa gag gac gta 
Thr Ser Ser Ala Thr Thr Thr Ser Ser Ala Pro Val Glu Glu Asp Val 
55 60 65 



307 



gag ate gtt gtt tea cca gca gcg ttg gtg gac ggt gag cag gtt acc 
Glu lie Val Val Ser Pro Ala Ala Leu Val Asp Gly Glu Gin Val Thr 
70 75 80 ' 85 



355 



ttc gaa ate tct gga ctt gat cca gag ggc ggc tac tac gca gcg ate 
Phe Glu lie Ser Gly Leu Asp Pro Glu Gly Gly Tyr Tyr Ala Ala lie 
90 95 100 



403 



tgc gat tec gta gcg aac cct ggt aac cca gtt cct tct tgc acc ggc 
Cys Asp Ser Val Ala Asn Pro Gly Asn Pro Val Pro Ser Cys Thr Gly 
105 110 115 



451 



gaa atg get gat ttc acg tec cag gca tgg ttg age aac tec cag ccc 
Glu Met Ala Asp Phe Thr Ser Gin Ala Trp Leu Ser Asn Ser Gin Pro 
120 125 130 



499 



ggc gcg act gta gag ate gca gaa gac ggc acc gca act gtg gag ctt 
Gly Ala Thr Val Glu He Ala Glu Asp Gly Thr Ala Thr Val Glu Leu 
135 140 145 



547 



gaa get acc gca acc ggc act ggc ttg gac tgc acc act cag get tgt 
Glu Ala Thr Ala Thr Gly Thr Gly Leu Asp Cys Thr Thr Gin Ala Cys 
150 155 160 165 



595 



gta gcg aag gtc ttc ggc gat cat acc gaa ggt ttc cgc gat gtt get 
Val Ala Lys Val Phe Gly Asp His Thr Glu Gly Phe Arg Asp Val Ala 
170 175 180 



643 



gaa gtc cca gtt act ttc gca gec get taagttttct taaaaegcac 
Glu Val Pro Val Thr Phe Ala Ala Ala 
185 190 



690 
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tca 



693 



<210> 538 
<211> 190 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 538 

Met Ser lie Ser Arg Thr Val Phe Gly lie Ala Ala Thr Ala Ala Leu 
15 10 15 

Ser Ala Ala Leu Val Ala Cys Ser Pro Pro His Gin Gin Asp Ser Pro 
20 25 30 

Val Gin Arg Thr Asn Glu lie Leu Thr Thr Ser Gin Asn Pro Thr Ser 
35 40 45 

Ala Ser Ser Thr Ser Thr Ser Ser Ala Thr Thr Thr Ser Ser Ala Pro 
50 55 60 

Val Glu Glu Asp Val Glu lie Val Val Ser Pro Ala Ala Leu Val Asp 
65 70 75 80 

Gly Glu Gin Val Thr Phe Glu lie Ser Gly Leu Asp Pro Glu Gly Gly 
85 90 95 

Tyr Tyr Ala Ala lie Cys Asp Ser Val Ala Asn Pro Gly Asn Pro Val 
100 105 110 

Pro Ser Cys Thr Gly Glu Met Ala Asp Phe Thr Ser Gin Ala Trp Leu 
115 120 125 

Ser Asn Ser Gin Pro Gly Ala Thr Val Glu lie Ala Glu Asp Gly Thr 
130 135 140 

Ala Thr Val Glu Leu Glu Ala Thr Ala Thr Gly Thr Gly Leu Asp Cys 
145 150 155 160 

Thr Thr Gin Ala Cys Val Ala Lys Val Phe Gly Asp His Thr Glu Gly 
165 170 175 

Phe Arg Asp Val Ala Glu Val Pro Val Thr Phe Ala Ala Ala 
180 185 190 



<210> 539 
<211> 1528 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1528) 
<223> RXN01209 

<400> 539 

cagattgcag cacagaaggc atcggcgcca ggcagctttg cggtggcgtt tattgatgcg 60 



ctttatgacg tggatgccca ggctgtggcc tcgttggttg atg tgc gag agg cct 115 

Met Cys Glu Arg Pro 
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gaa aag tac gtg act gat ttt tct ttg tat ctg gtc acc gat ccc gtt 163 

Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu Val Thr Asp Pro Val 

10 15 20 

ttg ggt ggc ggg cca aaa aaa gta get gga att gtt gac age gca att 211 

Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie Val Asp Ser Ala lie 

25 30 35 

tec ggc gga gtt tct gtg gtg cag ctg cgc gat aag aac tea ggc gtg 259 

Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp Lys Asn Ser Gly Val 
40 45 50 

gaa gat gtt cgt gcg gca gca aag gag ctg aaa gaa etc tgc gat get 3 07 

Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys Glu Leu Cys Asp Ala 
55 60 65 

cgc ggg gtg gcg ctt gtt gtc aac gat tac tta gat ate gee gtt gag 355 

Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu Asp lie Ala Val Glu 

70 75 80 - 85 

ctg ggt ctt cac ctg cac att ggt caa ggc gat aca cct tat acg caa 403 

Leu Gly Leu His Leu His lie Gly Gin Gly Asp Thr Pro Tyr Thr Gin 

90 95 100 

gca egg gag ctg ctt cca get cat ctt gaa ttg ggt ttg age att gaa 451 

Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu Gly Leu Ser lie Glu 

105 110 115 

aac ctg gat caa ttg cat get gtg ate gcg cag tgc gee gag act ggt 499 

Asn Leu Asp Gin Leu His Ala Val lie Ala Gin Cys Ala Glu Thr Gly 
120 125 130 

gtg gca ttg ccc gat gtg att ggc att ggt ccg gtg gee tct act gcg 547 

Val Ala Leu Pro Asp Val lie Gly lie Gly Pro Val Ala Ser Thr Ala 
135 140 145 

acc aaa cca gat gcg gca ccc gca ttg ggt gtg gag ggc ate get gag 595 

Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val Glu Gly lie Ala Glu 

150 155 160 165 

ate gee get gta get caa gac cac ggc ate gca tea gta get att gga 643 

lie Ala Ala Val Ala Gin Asp His Gly lie Ala Ser Val Ala lie Gly 

170 175 180 

ggc gtt ggt eta cgc aac gcg gee gaa etc get get acg ccc ate gac 691 

Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala Ala Thr Pro lie Asp 

185 190 195 

ggt ctg tgc gtg gtc tct gaa ate atg acc gee gee aat cca gca get 739 

Gly Leu Cys Val Val Ser Glu lie Met Thr Ala Ala Asn Pro Ala Ala 
200 205 210 

gcg gca act cgc ctg egg act get ttt caa cct act ttc teg cct gaa 787 

Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro Thr Phe Ser Pro Glu 
215 220 225 

act caa act gaa etc tct caa aca gaa etc caa gga gee ttc gtg aat 835 

Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin Gly Ala Phe Val Asn 

230 235 240 245 
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tcg cct tct gcc cca cgt gtg ttg tct att gca ggc act gat ccc aca 883 

Ser Pro Ser Ala Pro Arg Val Leu Ser lie Ala Gly Thr Asp Pro Thr 

250 255 260 

ggt ggt gca ggt att cag get gat ctg aag tec att gca gca ggt ggc 931 

Gly Gly Ala Gly lie Gin Ala Asp Leu Lys Ser lie Ala Ala Gly Gly 

265 270 275 

ggc tac ggc atg tgc gtt gtg acc teg ctg gtc gcg caa aac acc cac 979 

Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val Ala Gin Asn Thr His 
280 285 290 

ggc gtc aac acg ate cac acc cca ccc ttg acc ttt ttg gaa gaa cag 1027 

Gly Val Asn Thr lie His Thr Pro Pro Leu Thr Phe Leu Glu Glu Gin 
295 300 305 

ctg gaa gcg gtc ttt tec gat gtc acc gtc gat gcc ate aag etc ggc 1075 

Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp Ala lie Lys Leu Gly 
310 315 320 325 

atg ttg ggc tct gcc gac acc gtc gat ctg gtg get tea tgg ctt ggt 1123 

Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val Ala Ser Trp Leu Gly 

330 335 340 

tec cac gag cac ggt ccc gtg gtg ctt gat ccc gtc atg ate gcc acc 1171 

Ser His Glu His Gly Pro Val Val Leu Asp Pro Val Met lie Ala Thr 

345 350 355 

age ggt gat cgc eta ctg gat gcg age get gaa gaa teg ctg cgc cgc 1219 

Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu Glu Ser Leu Arg Arg 
360 365 370 

ctg gcc gtg cac gtc gat gtg gtc acc ccg aat ate ccc gaa ctt gcc 1267 

Leu Ala Val His Val Asp Val Val Thr Pro Asn lie Pro Glu Leu Ala 
375 380 385 

gtg ttg tgc gac agt get cct gcc ate acc atg gat gag gcc att get 1315 

Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met Asp Glu Ala lie Ala 
390 395 400 405 

cag get cag gga ttt gcg egg act cat gac acc ate gtc att gtc aag 1363 

Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr lie Val lie Val Lys 

410 415 420 

ggt gga cat ctg act ggc gcg ctt get gat aac get gtc gtg cgc ccc 1411 

Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn Ala Val Val Arg Pro 

425 430 435 

gac ggc teg gtg ttc cag gtg gaa aac ctg cgt gtc aac acc acc aac 1459 

Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg Val Asn Thr Thr Asn 
440 445 450 

tec cat ggc aca ggc tgt teg etc tct gcg tea ctt gcc acc aag ate 1507 

Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser Leu Ala Thr Lys lie 
455 460 465 

gcc gcc ggc gaa age gtg gaa 152 8 

Ala Ala Gly Glu Ser Val Glu 
470 475 
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<210> 540 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 540 

Met Cys Glu Arg Pro Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu 
1 5 10 15 

Val Thr Asp Pro Val Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie 
20 25 30 

Val Asp Ser Ala lie Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp 
35 40 45 

Lys Asn Ser Gly Val Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys 
50 55 60 

Glu Leu Cys Asp Ala Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu 
65 70 75 80 

Asp lie Ala Val Glu Leu Gly Leu His Leu His lie Gly Gin Gly Asp 
85 90 95 

Thr Pro Tyr Thr Gin Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu 
100 105 110 

Gly Leu Ser lie Glu Asn Leu Asp Gin Leu His Ala Val lie Ala Gin 
115 120 125 

Cys Ala Glu Thr Gly Val Ala Leu Pro Asp Val lie Gly lie Gly Pro 
130 135 140 

Val Ala Ser Thr Ala Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val 
145 150 155 160 

Glu Gly lie Ala Glu lie Ala Ala Val Ala Gin Asp His Gly lie Ala 
165 170 175 

Ser Val Ala lie Gly Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala 
180 185 190 

Ala Thr Pro lie Asp Gly Leu Cys Val Val Ser Glu lie Met Thr Ala 
195 200 205 

Ala Asn Pro Ala Ala Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro 
210 215 220 

Thr Phe Ser Pro Glu Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin 
225 230 235 240 

Gly Ala Phe Val Asn Ser Pro Ser Ala Pro Arg Val Leu Ser lie Ala 
245 250 255 

Gly Thr Asp Pro Thr Gly Gly Ala Gly lie Gin Ala Asp Leu Lys Ser 
260 ' ■ 265 270 

lie Ala Ala Gly Gly Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val 
275 280 285 
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Oil 50T 001 

jcAj, uxo ojl& Axo uxo nxo sth axi na T £^Y ^TY ^TY nxo sAq naq dsv 

56 06 58 

dsv ail Jqj, ^TO naq sAq dsv naq Axo ^^S neq juqj, aqj, PXY nxo eqd 

08 SL 0£ 59 

usv usv ojta aqj, I^A I^A ^itl ^XV UTO Q-*d nsq x^A sAq pxy 6-^Y neq 

09 55 05 

PXY JMI, dsv ^UlL dsv naq pxy ^TY Axo oxa nxo UTO Axo sAq sAo axi 

5fr 0^ 5£ 

naq x^A o^d dsv neq x^A I^A sth sAq au_d usv ^xo nxo naq pty 

oe 52 OS 

^m, ^TV T^A ^qji dsv si I Jqi *?TY ojd -xqx Axo naq Axo exi sAi 

51 01 ST 

T^A T^A dsv neq dsv sth ^TV ^TY Jqi, PTY ^TV hto ©TI uxo usv ^TV 

8^5 <00^> 

uinDTuipqnxB uinTje^oBqeuAjoo <£T2> 

.LHd <ZTZ> 
502 <TT2> 
8^5 <0T2> 



8 £9 103 D^DfiPHOPEP 

502 002 56T 

sAq usv dsv nxo PXY rieq djrj, x^A sqd o^d ^TV 

5 £9 ^;o;pepfip^ 6pp opp op5 ee6 6d5 £;q. 66; 6;6 ;o; oop 6dd pd6 

06T 58T 08T 

usv J-^S ^TV T^A ^TV dsv sAq x^A ^TY 6-*Y -^m, T^A T^A sAq PXY 

9£5 see ooq pd6 d;6 ;d£ dp£> 6pp 6;6 pd6 d6d ddp o;6 p;6 d6d 6pp ;d6 

5Z,T 0£,T 59T 

^U_lL T^A ^TV dsv T^A *?TY usv Axo sAq pxy neq nxo PXY ^qj, 

8 25 3^ 3^6 dd6 ;d; oee d66 6pp dd6 6;d 6p6 pd6 dop 

09T 55T 05T 5^T 

eTI T^A *?TY ^TV ©Ud ^HlL sAo AxD *?TY Axo J9S T^A 6jv rixo dsv ^xo 

08^ 3d6 pofi dop d56 qo6 066 ODq o^B d5d 5e6 oe6 o56 

0^T 5€T OeT 

ail sAq OJd nxo ^©S ©qd T^A sth ^Ai dsv ^Mi Axo dsv ^qd naq x e A 

o^e 6pb pod ee6 ^o^ o^a 636 opd op; opB dop o66 dp6 04^ 

52T 02T 5TT 

dsv T^A T2TY usv dsv ^XO Old sqd dsv ©11 Axo Axo sAq x^A T^A T^A 

opfi 6^6 -406 dpp dp5 d66 pdd D^q dp6 d^p o&& 5pp 046 

0TT 50T 00T 

aAj, utO o^d Axo utO htO sth ^TI na T Sjcv ^TY ^TY ^xo sA^ naq dsv 

9££ dp; 6pd ;dd p55 ppd 5p6 ;po ;;p d;d d6d od6 pd6 pp6 6pp 6;d dpB 

56 06 58 
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UTO nei daj, ©XY *?IY I^A T«A £^Y I^A uio Jes ^IV ^qi, aqa ^Aj, 

6eo 630 663 606 306 036 636 360 636 6eo 303 306 004 ooe 333 3123 



001 S6 06 

Aid aqj, 911 ^qj, T^a nxo dsv an an Aid nan dsv I ha naq 

£0^ 066 ooe 003 33^ ddb 003 336 6e6 3"e6 03B 33^ 665 630 3^6 636 630 

S8 08 SL 0L 

dsv UXO naq is IV dsv ^TY naq djrj, uxo dsv OJd uio 6jcv sth 

55 £ op6 bed 63^ 606 dp6 oofi 030 664 epo dh6 604 63^ 600 6-eo 060 obo 

59 09 SS 

J3S ^BS ^IV JAj, 6av ojd ies -*as neq x^A X^A -*qi, ojd IRA ^IV 

L0£ 3^ bo6 360 6do 63B 004 36^ 636 646 dob 000 036 306 

OS Ofr 
I^A I^A naq AxD nxo usv sth I^A old 311 ^TY *?TY J9S naq 

gg^ 036 636 060 030 066 ee6 oee opd 6312 636 600 006 306 3612 030 

se oe 

AxO I Axo .xAj, x^A X^a uxO J^S Axo an qaK I ©A I^A dsv ©IY 

XX3 666 636 003 366 3^3 336 636 6pd ofip 066 03^ 63B 636 636 3^6 dd6 

02 51 01 

6j:v 6j:v ^xo dsv aqa nxo neq uxo ^xv 6;ey uxo nxo neq axi nxo nxo 
e9X 060 060 6120 3126 333 6126 630 6120 eo6 060 6eo 6126 1233 33© 6e6 6126 

5 T 

aid t?xy Ja s o-^d 

gXI 066 po6 603 600 63B 0336^30666 e6o^ee^56e 606603012196 63066361206 

09 ^eee66^D6e 6o65oeohp6 121266^2063612 06060030612 1200120126630 612600120306 

<00^> 

£08T0SXH <ZZZ> 
(268) * * (TOT) <ZZZ> 
SCO 

<0ZZ> 

uinoTuiP3nx6 uinija^opqauAjoo <£TZ> 

YNd <ZZZ> 
916 <TTZ> 
6^5 <0TZ> 



90S 003 561 

sAq usv dsv nxo ^TY neq daj, x^A ^©S -*qi aqa oi<3 T2XY 

06T 581 08T 

usv ^TY T^A ^TY dsv sAq x^A ^TY 6-*Y ^qj, T^A T^A 6^Y sAq exY 

9LT 0LT S9T 

•^qjj -^qjj T^A ©TV dsv I^A ^TY ^©S usv Axo sAq ©xv T\eq nxo ^IY 

09T SSI 051 S^T 

ail I^A *?TY ©TV 3^d ^tqx sAo AjO ^TY Axo I^A 6^Y nxo dsv Axo 

o^i sei oei 

ax I sAq oa^ nxo i9S aqd x^A sth ^Ai dsv ^qj, Axo dsv aqj neq x^A 

SSI 021 SIT 
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09 SS OS 

oJd ^as neq x^A x^A Jqj, ojc^ x^A ©IV I^A I^A S^Y naq Axo 



Sfr OP se 

nxo usv sth I^a ojtj ©II «IY ^IY -*as neq Axo I^A ^xo ^Aj, 

oe 9Z QZ 

I^A I ©A uxd -xas Axo an ^9W IRA X^A <3sv ^XV 6^Y 6:ey uxo dsv aqa 

51 01 5 T 

nxo neq uxo *?IY 6^Y uxo nxo neq axi nxo nxo Axo ^IY ojd 4©W 

055 <00^> 

uinoxuie^nxS uinTjaqo^qauAaoo <£!£> 

iLHd <£!£> 
£93 <II2> 
055 <0IS> 



neq ^IY sAq 

SX6 6^3 efi^DqoqSoo ^Bo^qqBBH^ ^qo 5o5 eee 

09S 55S OSS 

^MlL uxd naq Axo ©XY sAo x^A ^HI, usv -*as ^IV sth ^IY ^IY <3sv 

^88 Doe 6eo 5qo oBB oo5 063 336 ddb dpp dd^ ed5 ded ofie ooB od6 dp6 

5£S 0£S SCS QZZ 

eXI naq jag au_d dsv sAq sth neq i?XY ^IY ©XI n9 T ^IY ^IY ^IY -^Aj, 

g£8 m 3126 pep ;eo dd5 dd5 o^e er^q ed6 pd6 do5 db; 

5 SS OSS SIS 

X^a <3sv Axo bxv Axo sAq i=?XY ^u_i ^UlL <3sv I©A ^m, ^XY ^9S ^IY ©II 

£8£ o^B otsB o65 pd6 556 eee dd5 6oe ddb 3©5 o^B Doe 335 od^ dd6 o^p 

012 SOS 002 

nxo uxo I ©A ^^S dsv 6^Y JU_i I^A ©II Jqi X^A ^m, -*m, Aid I^A 

6£L ^vB 3:}6 o6h 3e5 460 dob 036 d^p 0B0 doe ddb ode o56 5^5 

561 061 581 

jqi i^XO ^UlL btv Jas ©XI an ©XI djj, nxo ^xo ana 0Jc3 Axo neq 

X69 33B t?t25 ^DB ooB d5is doe o^e 0312 0312 55^ 5e5 d55 Boo oBB o^d 

081 5Z.I 0LT 

neq ies 5;rv o^a <3sv ^xo ^as ^IO IRA 3©W STH JSS naq nxo at-Id «XY 

£^9 630 603 ofio 6dd 3^5 d65 dd^ o65 ^^6 dhd ooq oz±o 6126 033 ^06 

591 091 551 051 

usv ojta axi ail Axo ^Hi ^IY Tiaq oj^ sAo neq dsv uxo sAo exi ^XY 

565 odd D^e e66 oob qo6 3^>o oefi 6eo d^p ddB 

5^1 0^1 sei 

^qx T2TY axi nxo <3sv ^XV I*?A ©II Axo I^A <3sv <3sv Axo ^api 

doe ed6 d^e 6b6 ob6 dd6 T266 0^6 555 

oei ssi osi 

an oj:d <3sv l«A I^A axi 5.XY I^A sth oxa sth ^U, nxo ^^Y axi sAq 

66^ 5^5 6^5 3^e o6d 3^3 Boo 3^0 ode eefi d5o o^ts eee 

511 Oil 501 
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OZ ST 01 

nxo Old u"[o T^A ojl£ e-[v oj:a uxo jcas Axo -^S 6jv 

£9X ■ t3t?6 ^dd 6bo 1236 ^oz^ 6dd eo6 eoo 6i2D d66 ee6 ooq ^60 5d^ o6e 



5 T 

nxo 

SIT ddi ^qefi^D^e^B 5e^^6^DfiD^ 55^^^6d^^5 B6ooeDo6q6 

09 £>oioo&iqo5tq p^^o^B^efio g^5d5^5d^6 pr^^qDDfieB ^D^o56qq^^ :}4o55e6e6D 

TSS <00£> 

T20T0OXH <ess> 
( ZZ9 ) * * (TOT) <ZZZ> 
sao <TSC> 
<0£S> 

uiriDTuie4n-[5 uinxjce^DeqauAjoo <ZTZ> 

YN<3 <ZXZ> 
ZZ9 <TT£> 
TSS <0TS> 



09£ 

neq hxv sAq aqi uxo neq Axo *?xv 

SSS OSS sx?z 

sAo x^A ^qj, usv ^XV sih JBS ^XY e TY <3sv ©XI naq aes eqd <*sv 

of'S see oee szz 

sAq sir naq exv ^XV SXI ns T ^TV ^TY ^XV -xAj, x^A <3sv Axo *?TY Axo 

OZZ ST£ 0T£ 

sAq ^XV -zqi ^qi dsv X^A ^Mi ^TY ^TY ^TI n TO uxo X e A -Z^S dsv 

90S 00£ 96T 

6^V ^qi T^A ©XI 6j: Y -zqi, X^A -^qj, ^qi Axo T^A ^qx nxo ^qi *?XY 

06T S8T 08T 

Jiqi, 3TI ©TI a TI 3-*iL nxo Axo eqd o^d Axo naq neq jcos 6^Y o^d dsv 

SZ.T OLX S9T 

AXD Axo X^A sth ^as neq nxo eqd *?TY usv o;td ©TI S TI Axo 

09T SST OST S^T 

-jqj, ^TY risi ojd sAo neq dsv uxo sAo axi ^XY ^qj, ^XY ©TI n TO dsv 

O^T S£T 0£T 

^TY X^A -^Aj, axi Axo X^A dsv dsv Axo ©TI o^d dsv T^A T^A 

SZT OZX STT 

^TI Sj:v X^A sth oij sth Jt[X nxo 6^Y ail sA T uxo neq d^j, ^XY ^TV 

OTT SOT 00T 

T^A T^A fi-^Y T^A uxo J3S ^TY Jas ^qj. ^qd ^Aj, Axo J:qi aas ©TI -^qi. 

56 06 S8 

^eS T^A nxo <2sv axi 9X1 ^TO naq dsv T^A neq dsv uxo naq ^XY <3sv 

08 S£ OZ. S9 

©XV naq djtj, uxo dsv ^^S ^^W o-*d uxo 5jv sth Jas Jas ^XY ^Aj, 6j:v 



08 £L QL 99 

usv ias Axo -xqi (3sv ^XY c3sv o:ta; X e A O-^d sqd TRA usv neq i?XY usv 

09 99 OS 

911 n IO ^IV Sjv hxd Jas neq uxo nxo X^A ^TY JrxiJ, 6^Y *?XY 

9^ Ofr 9e 

nxo naq x^A ^xo ^TV «TV <3sv uxo uxo -*9S «IY nxo sAq jcas t£?xy 

oe 93 03 

PXV ^IV ojcd ^XV Axo ^qi -*as dsv *?XY 6^Y nxo old UXO X^A ^9S 

91 01 9 1 

oid PXV oj«j uxo ^XO nxo 6^Y nxo -*^S -*©S 

399 <00^> 

umDTure^nx6 uinx ^a^DeqauAjcoo <ei3> 

iHd <3T3> 

frZ.T <TT3> 

399 <QXZ> 



OLX 

jas 6jcv naq x^A ^qi X^A X^A ^IX Axo 

339 3^3 6qr* B^B 346 qoe o66 

991 091 99T 09T 

nxo I^A old <3sv -*qjj ^11 ^IV £-*Y <3sv X e A neq jas 6jy ^IV s>XI ja S 

969 6:*6 ioo 3126 eoe 3312 bd6 d6d 3126 336 ooq d6d :}o6 3312 dd^ 

9^1 0^1 9CT 

naq t?XY nxo uxo ail ^qi sth Axo <3sv an x^A Axo dsv exY *?XY ^XV 

^9 t$^o 6o6 ee6 eea o^e eoc oeo d65 :}b6 666 oefi qo6 306 eo6 

OCT 931 031 

u TO ^XV exi e TY B^V naq x^A uxo naq x e A X^A ^xo usv Axo 

66^ 6eD ^d6 3312 306 o6d 330 036 6i?d 3612 046 h^6 p66 qo; qee 1266 

9TT Oil 901 

6jcv *?XY Axo 6^Y X^A ^es Axo X^A *?XY neq t?xY nxo ^qj, ©TI 6j Y *?XY 

X9^ ^Bd do6 1266 160 636 366 336 ^d6 633 306 6^6 qoe 3312 6612 pdB 

001 96 06 

X^A <3sv Axo naq nxo ^xo naq sAq neq 12XY nxo dsv neq ^XY ^XY ^qJL 

£0^ 0^6 ^^6 ^66 633 6126 666 630 bbe 630 6d6 hh6 6^^ 606 ^06 bdb 

98 08 SL 0L 

4eN J:qi JtAj, jcqj, qan usy ^xo ^qi dsv ^XY <3sv oid X^A oj^ eqd 

99C ^>^^ 6qe oee eo; ^66 oe5 eo6 ^e6 bdd ^^6 ^oo rt^^ 

99 09 99 

X^a usv naq exv usv ©XI n IO e IY Bj:v 5^Y nxo ^©S neq uxo nxo T^A 

^oe &^z> bd6 qee o^ts 6e6 eo6 ^6o ^60 hh6 ^d^ ^^o Bho 6p6 d^6 

09 9^ 0^ 

BIY ^qx B-^Y ^XY cSjj, nxo naq x^A ^xo ^XY ^IY <3sv uxo uxo ^©S 

693 4o6 dob 6612 dd5 554 6t?6 ^^o ^^6 p66 do6 ^06 ob6 hpd ppo dd^ 

9e oe 93 

exv nxo sAq J9S BXY ^XY ^XY Old ^IY ^XO ^qi ^©S <3sv ^XY Bj:y 6;rv 

TX3 Bee 003 qo6 hd6 5d6 ;dd ^06 666 6dp pd^ ^h6 -406 360 d6o 
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OOI 56 06 

usv T2TY aqa T^A sih i^IY ^11 ^TV dsv naq naq exv sAq ias 

oo5 6r*5 o^eo po6 o^-e 655 do5 ois5 030 330 5d5 5tst2 oo^ 



58 08 SZ. 0/L 

sAo old Axo 5^v Axo .tAj, sih usv sAo Old nxo naq .xqj, x^A X e A 

SSZ ^5^ cdo q55 6oe d6d d55 oe^ ^eo oe^ o5^ 6oo 5e6 030 dob 036 646 

59 09 55 

^TV ^qi, Axo Axo usv ^IV 5jv X^A Axo i2IY ^XV ^XV neq i=?XY I^A I^A 
£0£ oS& obb oo6 636 e66 dd6 :*d6 eofi 330 5o6 6^5 5^6 

05 5^ 0t> 

nxO ^IV sih o-id Axo oJd ojcd t?xv ^qi ^XY Axo X^A Axo X^A T^A 

652 t^5 dd5 oeo 5dd d55 t}55 300 300 eo5 5oe oo5 o55 335 o55 3^5 o:}5 

se oe 52 

nxo ^10 <3sy ^IV dsv neq exi X^A ^IV Axo I^A oaa oi<j usv ojcd 
XX2 opfi do6 opfi 63:} ^d5 d56 036 pod 600 q^e 300 d5t? 

02 51 01 

^U_lL ^u_lL ^TO 6^Y T^A uxo <3sv -* s S I^A sth sth ^xy naq dsv naq i=XY 
£9X odp Doe o56 t?5o o^5 eeo bo:} 5^5 dhd opo do6 5^o ^-e5 Tail 5o5 

5 I 
sth ^IY T^A cisv 

5XT o-bo 5o6 ^6 1^6 pg^BboBoBd ^DeoBpfiDBq q6e66eoD^e fiD66eHDEeo 

09 oo^T96E>-e£>^o 5o55oi2:;5:}5 ^o5oo^^55"e o5^q5o^^oo 6^e55^5o56 ^o5oh5oo5^ 

£55 <00^> 

9^220NXH <£22> 

(f>80T) * • (TOT) <222> 

SCO <I22> 
<022> 

uinoTui^qrixS uinijaqopqeuAioo <£TZ> 

VNO <2T2> 

LOXl <XTZ> 

£55 <0I2> 



0LT 591 

jibs 6jtv ne T T*A ^qi, I^A IRA -rqi Axo nxo T«A oid dsv -*qi, 

09T 55T 05T SfrT 

©II ^IY 5av <3sv X e A t\eq J9S 5av ^IV ©II j:a S neq i?XY nxo uxo ^11 

o^x sex oei 

jcqi, sth Axo <3sv exi T«A Axo <3sv ^XY ^XY ^IY uxo ^IY eil ^IY 5av 

■ 52T 021 511 

neq x^A UXO ^^S naq x^A X^A Axo usv Axo 5^Y ^XY Axo 6^Y T^A 

Oil 50T 001 

ass Axo I^A ^TY neq i?XY nxo ^q»L ©II 5av ^IY I^A <3sv Axo naq nxo 

56 06 58 

Axo naq sAq neq ©xv nxo <3sv ne T e IY «XY ^qi, 3®W ^qj, ^Ax aqj, ^epj 
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sth njo sAq 

e6o q6q:}e:}66eo BD^afil^^^ oeD ee5 6ee 



9zz oz£ sxe oie 

^ew ^aw nxo ©II neq x e A dsv naq uxo 6^Y T^A -*qi 

5£0T 6qe 6;e ep6 e^e 6n e;6 :}e6 eo^ 366 6go e6e 636 003 5oe 

soe ooe 562 

dsv aqd 6^Y ©XI uxo dsv ^©R -xu_i -*U_>L UTO o;td dai usv 

£201 q6o 6;e qqe 6eo qe6 £3© 6012 ddh 12126 12120 1200 663 01212 

062 582 082 

©II I^A ^QS 6;rv Aid 12IY A10 naq nei exv ojd exv I^A -zAj, exv uxo 

6Z.6 -S^- 6 ^3 ^66 306 066 633 306 000 006 336 ;e:i 006 6eo 

5^2 0^2 592 

IPA uxo dsv T^A 911 Axo neq 6av naq exv *?XY Aid *?TY neq aqj, oaa 

I £6 6^6 6120 qe5 336 ;:;e 066 e^; 060 640 606 eo6 666 306 e;; 6oe poo 

092 552 052 

AlD Aid n TD ^11 naq an dsv 6jv sAo Aid sAq dsv daj, naq eiv 

C88 e^3 qqe db6 e6o 063 666 121212 :}e6 664 £qo 606 1204 

5fr2 0^2 5e2 0C2 

neq eiv nxo ojtj ^XI Aid e TY -^Aj, uxo nxo JAj, Axo naq 6jcv ^XV naq 

££8 ^o6 ^3 606 dg; 6120 6e6 :}e:} e66 633 o£o 306 £44 

522 022 512 

usv dsv ^XV oxa x^A nxo 6;tv ^es Aid exi T^A I^A 6j:v 6^v ojcj 

LSL 004 3126 PDfi poo 336 6e6 o6d ooq. 066 ;:;e qq6 336 ^6^ 6612 000 

0X2 502 002 

uxo usv nxo -zAj, naq Axo dsv -*qi, 6av ^XV -zqx naq ias OJtd usv 

6E£ eeD ^3 ^66 6012 ;e6 ooe 660 606 6012 634 003 000 qee 

56T 06T 58T 

dsv ^m, naq eiv -zqi, Axo ^m, ^IO T^A ©XI 9 H ^TV <3sv 6jcv sAq jas 

X69 ^6 606 ^66 ooe 466 646 o^e 0^12 606 efip eep 3612 

081 5^1 0^1 

£jcv dsv nxo sth X^A ^qd *?TY 6av ©TV dsv OJd Axo ^qj, sil ctaj, "XO 

£^9 efio ^p6 pp6 dpo 6^6 606 660 £o£ 3126 600 666 ooe 3312 663 6120 

591 091 551 051 

jraS -zqjj Axo dsv ^xv Axo ^qd Axo dsv X^A ^UJj ^XY 

o6e ooe 066 ^e6 ooe 006 q66 306 ^66 oe6 6^6 ooe do; 606 343 

s*t o^i gei 

sAq naq aqj, xeA sth oxa 6av Axo neq 6o:v ^qi, ^XY X e A naq d^i ojj 

^^5 See 633 6oe o;6 ;eo 000 66e 066 6qo ;6o 6oe £06 346 630 66; 000 

OCT 521 021 

nxo neq exv 6av ©XI 6j Y ^xo dsv rieq eqa sth J:q,l dsv I^A Axo ^IY 

66^ 6e£ £;o eo6 6£e o^e 660 6e£ e;; ;eo 6oe ;e£ o;6 066 606 

5TT Oil 501 

nxo ^IV neq aqa exv Axo Axo Axo ^XV ^XY o^d aqd oad dsv ^IY 

15^ 6p£ 606 6q; 00B ;66 o££ 666 ;o£ 006 eo; 600 oqq 000 ;e6 6o£ 
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911 <3sv ^Mi -ZU.J. ^xo uxo oj:d daj, usv ail XRA A TO 



S8S 08S S£.S 

^IV ^TO naq naq *?XY old ^TY X^A -^^L *?XY V-ID X^A uxo dsv I^A ^11 

OLZ S9S 093 

A-[0 neq 6av naq ^XY ^TY a xO ^TY neq aqi, o;rd Axo Axo nxo s>TI neq 

SSS OSS S^S 

BXI <3sv sAo Axo sAq dsv <3^,L naq ^XV ^^S ^XV nxo o^d ^11 

OfZ SCS OZZ SZZ 

A TO ^TY uxo nxo -*^Jj ^IO naq J5jey ^XV neq usv (3sv ^XY o^d 

OSS SIS OTS 

I^A nxo fi^V ^©S Axo ©11 I^A I^A 6^Y 6^Y o^d uxo usv nxo ^^J. naq 

SOS 00S S6T 

Axo ^MM, <3sv 6;iv ^TY ^HlL t\eq iss ojd usv <3sv ^MJ. naq ^XY Jl J«L 

061 S8T 081 

AXO Axo I^A ail ©XI e TY <3sv sAq jcss £^Y dsv nxo sth X^A 

SAT OLT 591 

au_d BXV ^TY <3sv Old Axo *HJb ©II ^aj, uxo Axo <3sv -*U_,L 

091 S ST OST S^T 

.^IV Axo t?XY eu -<* A IO ds V IBA ^J, *?XY ^Rd sAq naq jcqj, X^A sth 

o^i sex OCT 

ojd 6^Y ^IO Bjv -*u_Jj ^TY X^A naq djj, oid nxo neq i?XY 5^v ©II 
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-eis- 
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5 I 
TBA *?TY Axo neq x*?A 
SXI 636 606 366 633 636 D^eee66^DE o^e6;ddbpd 0063060^0^ eooB^DBDPE 

09 0336066033 d6d;^od65d 0603630636 60636633^6 3^63600^06 0630033366 

£65 <00fr> 

^e^IOOXH <£ZZ> 
(250£) ' • (TOT) <ZZZ> 

sao <T22> 
<ozz> 

uinoTUiP3nx6 uinije^opqauAioo <£T2> 

YNd <2T2> 
SLOZ <TT2> 
£65 <0TZ> 



55T 05T 5^T 

dsv dsv nxo JAj, Axo ojd nxo aAj, nxo ^TV ojj naq old 

O^T 5£T OCT 

oid neq; nxo dsv ^TI dsv s>TI usv 6av ^TI c3sv "^TY nxo dsv 

SET 02T 5TT 

dJtj, las ^95 n TO £ J Y s Aq aqa jrqi nxo naq Axo nxo exi n TO 9 TI naq 

OTT SOT 00T 

ojid sAo dsv 6av ^Aj, naq 6;rv dsv neq Axo ^Aj, aqd nxo 6av n TO e TY 

56 06 58 

uxo 6jv uxo X^A sth exi T^A T^A neq Axo ^A^ dsv neq neq x^A d^x 

08 SZ. 0/- 59 

6jtv usv nxo S^V usv Axo nxo 6^Y sAq old nxo 3U_d Axo t?XY sAq 

09 55 05 

^^W nxo dsv nxo ©TI n TO nxo T^A eil ^TY Axo T^A uxo 6^Y nxo 

5^ Ofr se 

usv <2sv ^XV ^TY T^A T e A au_d sAo dsv ©TI ^TY ©TI 3 S W ds Y 

0e 52 02 

jces X^A <3sv 9 TI T e A ^TY ©TI <3sY dsv ^XV sAq sAi nxo dsv ^TY ^TY 

5T 0T 5 T 
sAq ^XV *?TY eil ^u_iL ^TY 3TI 6:rv ail nxo nxo neq T?XY aa S T^A 

265 <00£> 

uinoTuie3nx6 uinx la^oeqauAjoo <ET2> 

JLHd <2T2> 

Z,5T <TT2> 

265 <0T2> 



5ST 05T 
dsv dsv nxo -zAj, Axo oad nxo ^Aj, 
^65 3 fi o 30126363003 6b^56b6bp^ 3^6 oe6 6^6 0123 066 300 6^6 0123 



5^T 0^T SCT 



-M8- 



dDl2l-IOH 



£88 



430 dbB qoq. o^B b:}B gd6 BBb :;bB qBB dBB dbB eofi BdB dbb dBd do; 



st>2 0^2 se2 OZZ 

naq Bav oid ail ^IV ^UlL neq naq aqj, iba Aio ©II ©II Aio 

S£8 Bqo g6d Bod B:}B 33B BdB dob o^o B^3 ooe oqB dBB oqe d:;b dBB 3B3 

S22 0 22 SI2 

oJd I^A uio nan; naq djcj, sth uio uio .zAj, an aqa ojcj ^IY ^IY 

£8£ ^oo 6eo 6pd 3B3 Boo BdB qoB 

012 502 002 

dsv dsv ©iv ail ^as ^IY ©II 6^Y -*q,L ©II 911 JAj, Aio aqa uio 

6££ 4126 ob6 bdB q^B 6o; BoB qqe dBd ;db dob d^b d:}b oe; 3BB 033 Bbd 

S6I 061 S8T 

eil *?IY I^A ^Aj, iba ©II a H ^TY ^SR ^IY Aio Aio ©qd uio 

169 do; d^b bdB B^B DBq. BqB o^b 04^ BoB BqB BdB 6;b 066 3B6 oqq. bbd 

081 0Z-T 

sAq naq 6jv «IY dsv ©II Aio daj, neq oid B.TV <3sv ©II Aio biv 

£^9 Bbb 6qq qBo BdB ;b6 d^b qBB BBq 6qo qoo o5o 6qB ;b6 qqB dBB BoB 

591 091 SSI 0SI 

Bav S^v naq .tAj, ojca ©II q©w an naq sAo uio ^IY I^A I^A Aio naq 

ggg dBd ;6d Bqo db; 600 qqB BqB o^b p;o q6q Bbd bdB 336 BqB qBB qqo 

0^1 sei 

jcqi jqj, Aio I ha Aio naq ©qa ©II ©II uio old dsv ©u_d ©II Aio I*?A 

^g 33*2 dob dBB B3B dBB oqo oqq qqB d^b Bbd Bdd ;b6 qqq qqB 066 B3B 

OCT S2I 021 

uio nio sth ojca sth naq Bjcv ^IV o:ra naq t.ba 1©R JAj, iba Aio naq 

66^ BbB ;bd Boo obd 5qq q6o BdB qoo 6qo 6q6 6qB db; bq6 o56 5qo 

SII Oil SOI 

Iba ^qi naq jqj, an iba usv usv I ©A I^A old BIY ^jj, biv Aio ojd 

IS^ Sq6 dob fiqq dob D}B 5q5 ^bb dbb oq£> qq6 qoo bo5 66q 6o5 d65 odd 

001 S6 06 

sAq ©qa iba nio 6jcv ^qjj usv naq iba ^IY ^©W ©Hd naq biv ©u_d n©q 

eo^ bbb oqq 5q5 bb5 q5o dob DBB 6qq 5q6 qo5 6;b oqq 5qo dd5 qqq 5qo 

S8 08 SL QL 

Aio ^Ai ©qa ©qd ©II uio oad naq n©q dax jAj, biv ©U_d ^iv ^UJ. ^©S 

SS£ oB5 oe; oqq oqq qqB 6bd bod 6qo 6qo 66q qBq 6o6 qqq oo5 Bob ooq 

S9 09 SS 

4©W I ©A I^A usv I^A uio Aio nio J:©S ^^S n©q qa^ qa^ B^Y -^UIi naq 

LQ£ BqB oqB BqB dbb oqB bbd bBB 6bB qoq ooq Bqo BqB BqB BBd bob Bqo 

OS S^ 0^ 

naq o.xa biv Aio ©II ©II J©S n©q ©n jqx iba Aio Aio naq naq ^qx 

6S2 Bod BdB dBB d:;b q^B Boq Bqo d^b dob oqB qBB qBB 630 Bqo Bob 

Se 0e S2 

IBA J©S n©q jqj, naq naq B^v 5^Y ©qd ©qd Aio ^©S Aio Aio dsv ^IY 

112 BqB Boq B^d dob o;o B^d BBd BBb d:}3 oqq BBB ooq 3B6 oBB dbB doB 

02 SI 01 

dsv nio sAq nio ^IV S^Y ^HJb n©q iba o^d ©II I^A naq a©s aqj, naq 

e9l dbB bbB bbb bbB BdB dBd ddb qqo oqB Boo ;;b qqB Bqo Bo; bob B^d 
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e09T 



niO T^A nxo ^lO T^A <3sv nsq jag ail sAq aqi usv o^a 6j:v ©11 

6b6 od; d^6 bb6 d66 d:;6 :;b6 6q:} d^b dob ^p? 6dd d6d 3qB 



SSST 



58^ OQP SLV OLV 

aqa naq Axo OJta ^11 6^Y -iqjj naq bxy uxo ^TD neq usv uxo 

66d d6b 6^3 :}66 hdd d:}b d6d dob 6qD bd6 6bd d55 6qq oee bbd 



LOST 



S9^ 09£ SS^ 

T^A n-[o o^d naT Axo JBS 6jcv ^as tiaq X e A QTI A IO ju -lL T*?A aqa en 
D^6 6b6 6dd 633 366 303 ^5d bd^ 633 636 d^b d66 ddb D}5 D^q. d^b 



05^ Sfrfr O^b 

aqa au.d T^A ^TO naq x^A ^XY naq usv naq naq jcAj, Axo T^A Jas 
Dqq Dqq o^6 366 6qq 6q6 qo6 63D dbb 633 6qq. oe; d66 b^6 do; d6b 



se^ oe^ 

naq aijj, Axo tisT neq eqa dsv Axo T^A X^A ^XV uxo exi ^1 tf^X A IO 
B^D qDB d66 S^d 6qq Dqq. ^b6 d66 £q6 Dq£5 dd6 bbd qqB 6^d 66q 566 



e9ei 



02t> si^ 01^ 

naq bxv <3^x i^XY *?xy *?xy ^TY ^xo X^A *?XY ^XY ^TO naq bxv <3.xx 

6qq 6d6 663 bd6 bd6 bd6 bd6 q66 qq6 6d6 6d6 :}Dq d66 6qq 6d6 66q 



stct 



sof 00^ see 06e 

naq aas ^qx sAq bxv neq ias 6:rv ^^W ^xo neq naq Axo nsq sAq usv 
63D 00^ ddb bbb ^d6 633 qoq d6d 6^b q66 6qq 6qo d66 d^d bbb dbb 



L9ZX 



sse ose sz,e 

fijV hbt riBT :rAx BXV ^TD ©TI I B A ^TY ^XO Jqj, ©TI at ld ^©S s^d ^XO 
d6d 6^d ^b^ 6d6 d66 d^b d^B 6d5 d66 ddb oqe oq^ ^6b o;^ ^66 



O^e S9e 09G 

usv ^TV ^TV Axo neq naq x^A T^A T e A B^V ^xo old ^as ^as ^as riaq 
dbb dd6 6d6 366 44D ^^d 6^6 6q6 636 ;6o 6b6 6dd ooq d6b 6d^ 6^d 



sse ose s^e 

naq oid bxv naq neq ias naq x^A T^A sAq iqj, bxv ^qj, ©TI A IO e IV 
6^d 600 bd6 644 6^d dd^ q^D 6q5 d^6 6bb ddb dd6 ddb o;b d65 dd6 



o^e sec oee 

©TI 9 H aT -ld ^^IlL oaa ^cqi <3:ci t^A nxo nxo Sjcv ^TV sqd T^A G^V 

d^b d^b o^i ddb bdd ddb 66q oq6 6b6 bb6 ^6d 6d6 ^Bq 646 ^6d 



SLOT 



szz oz£ sxe oxe 

naq sth naq naq x^A neq bxv ^Aj, o^d axi -^^i a^d ^TV ^as aqd 

6^d ^bd b^d 6qD 6^6 6^4 ^d6 db^ ^dd 33B 6^d 6db d^^ qo6 }D3 



soe ooe sez 

Jas naq jqjL daj, Axo naq axi usv ^TV ^TV usv ^TY <3sv aqd uxo ^TO 
d6b 6^d ^db 663 z±&& ^^d d^b dbb dd6 dd6 dbb dd6 ^b6 033 bbd d66 



6^6 



062 S8 £ 082 

aAj, ^XY s^d naq Axo usv ^TY ^TI o-^d T e A Axo sqd ^TY aqd aqd 

DBa 333 066 ^bb dd6 33B ^B6 oq^ DD6 ddb D^q D^^ 



TC6 



SLZ QLZ S9Z 

T^A T^A aTI o^d ©TI Tieq bty ©TI a^d ^qj. naq sAq jlos Axo naq uxo 
5^6 6^6 d^b ddd d^b 6^d bd6 d^b d^^ ddb b^d 6bb dd; q66 6qq 6bd 



092 SS2 052 

naq dsv ^as T^A T^A ^TY B^Y <3sv <3sv ^TD <3sv ^TY ^TY usv 5-^V 
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ovl set OZL 

oid usv dsv nxo i?XY naq Axo uxo ^TY nxo jcqj, I^A ^aw ^XY sAq 

£3£3 oeB ee6 eoB ;o6 e;o 656 Beo do6 bp5 d;6 6;e eofi 6ee 

53Z, 03t SIZ. OTZ, 

X^A dsv oj:d *?XY neq Jim, exY <3sv axi na T n TO e IV ^XY -*as 

5££3 3g6 o6e odd ;d6 o;o dop BdB oeB d^p ^^d 6;e 00B dd6 Bo; 

SOL 00L 569 

exY naq aas sAq exY <3sy Bjy tiaq nxo -^as ^XV <3sv 0^,3 naq axi exY 

LZZZ 006 6;o do; Bee dd6 oeB d6d d;d 6e6 eo; 006 ;e6 odd 6;; ;;i? 6dB 

069 589 089 

oj<3 naq exY neq x^A ^TY sth Axo <3sy Jqj, usy axi 6 J Y axi 6^Y sAo 

6£T3 6dd ^^-^ 3 eD ooB oee o;e ;5o ;;e e6o d6; 

9L9 0L9 599 

sAq usv c3sv neq Axo *?TY oid axi Axo nxo sth eiY nxo Axo ©XI 

TZXZ ogb opfi 066 ddB 6dd o^e ;66 6;e 6e6 dpd oofi 6e6 oBB o;e 

099 559 059 

iqi nxo -xqi, naq nxo ^IV naq exY aqd ^XV ^XV ^IY £>^Y ojj <3sy ^XV 

£803 ooe bb6 ee6 BdB d;d 6d6 d;; 606 ddB dd6 oBo odd ;e6 ddB 

5^9 0^9 5£9 0e9 

Axo nxo «IY X^A ^XY -*as naq Jtas Axo OJd X^A <3sy eiY 

5 £03 do; ee6 6d6 d;B ddB d6p 6;; D5e do; dBB 6;6 66; ;e6 ddB 

539 039 5T9 

X^A eil naq sAo Axo usv 6^Y ^Aj, exY nxo sth an US Y ojl£ exY 

£861 3^e dB; ;66 ope 060 dp; 6dB BeB do; opo o;e Dee ddd dd6 

0T9 509 009 

XT2A ^XY naq jes Axo neq aas t?XY naq sAq sAq jqj, ^^Y "XO X^A 

6C6T ^6 ofip D66 o6e dd6 6;d Bee Bee DDe d6d d6d 6eo 

565 065 585 

nxo -^Aj, exY ©11 Axo ^IY ^XY ^XY ^XY naq ojd ^XY eqd ojd 

T68T oe; dd6 o;e d£6 Bd6 eo6 ddS eo6 Bo; ;o; 6;o eoo 606 eoo 

085 5Z.5 0LS 

exY usv Axo ^UO, <3sy I b A eqd ^11 naq exY X^A nxo sAq Axo ^UJ. 

C^8T 00; ;oe ;e6 6;6 o;e 6;o 606 o;6 ee6 Bee oBB ooe 

595 095 555 055 

^TY ail nxo 6^Y ^IY uxo aqd S^v H IV Axo uxo I ©A Axo Axo sth 

56^1 dd6 3^t3 BeB 0B0 oofi Beo 66; o;; ;6o BoB oBB eeo o;6 066 066 oeo 

5^5 0^5 5e5 

dsY ^XY neq naq Bj:y aqd 6^Y Axo dsv Axo I^A o^d ^IY Axo old I^A 

ddB d;d 6;d ;6d d;; ;6d ;66 oe6 066 o;6 eoo 006 oBB odd ;;6 

0€5 525 035 

naq Bj:y ojd Axo T«A ©TI A xo ©TV ^©S ^aw ojd ojd oid I^A oxa 

6691 060 ;oo eBB oBo o;6 ;;e ;66 dd6 do; B;e Boo eoo Boo B;B ;dd 

515 0T5 505 

jqj, ^IY ^IY a^d nxo ^as ojid ^TY X^A naq uxo ^qi -^as aqd <3sv uxo 

T59T ools D 31 6e6 o6e eoo 606 o;6 6;d Beo ooe do; d;; ;eB Beo 

005 56^ 06^ 
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086 5Z,6 0L6 

naq uxo IBA nxo ^lY ©II uxo uxo ojj usv Jqj, dsv JS S -*q.L uxo 

£^0£ bpd b;6 ee5 ;d6 d;b 6eD B^e 6bd eoo qee odb dp6 ddp ppd 

596 096 556 056 

6jv IBA nxo dsv I^A neq en x*?A I^A ^TO T^A uxo Axo 

5662 "3 ^3 ^6o 6b6 ;b6 o;6 6;o 6;6 6;6 do^ e©6 6;6 6eD ;66 

5^6 0^6 5£6 

oJd naq sAq jas ^as dsv 6:rv ©II ^©S sth JiBS neq jes 6jcy Axo ibs 
£^62 fi^=> fine do; dd; ;b6 d6d d;b d6g dpd d6b d;d d6d d66 do; 

0e6 526 026 

jxAj, dsv THA ^qi, Axo ©II nxo ©II Axo nxo naq jcas sth oid 

6682 3^6 6;6 dd^ o66 d;b 6b6 d;b d66 fio; 6;d do; obd bod bd; 

516 016 506 

t=?XY dsv usv aqa ^IY ^Aj, an sAq x^A Jqj, I9S ^qi I PA usv Jas dsv 
158 2 db6 d;; bo6 dp; d;b 6bb 6;6 ddb 6d; ddb 6;6 dee d6b db6 

006 568 068 

jcas Axo ^qii Axo -*qjj -*qi, neq axi IBA 6;uy dsv neq 6av ©IV o^d ^qi, 
£082 oozi o66 ddb o66 ddb dob 5;; d;b d;6 d6d oefi d;d d6d dd6 ;dd 6db 

588 088 5^8 0^8 

aeS naq dsv I^A naq naq Axo dsv Axo Axo Jqi Jtqj, djtj, bxy ^qi 

55A2 fi ;o oe6 ;;6 b;d d;d d66 db6 d66 d66 dob do; dob 66; eofi dob 

598 098 558 

«S usv Axo dsv Jqi IBA dsv -xqi, I^A dsv ^qx Axo «IV Axo dsv 

A0£2 DD: } =>=>p dbb o66 db6 dob d;6 oefi ddb d;6 ;b6 bob b66 bo6 ;66 db6 

058 5^8 0^8 

dsv daj, aqj, 6jv bxy uxo dsv neq dsv naq .xAj, x^A OJd o^d Axo I^A 
6592 ^b6 66; 6db d6d od6 bbd ;b6 6;d ;b6 6;d db; d;6 6do boo 666 6;6 

5£8 0e8 528 

oJtd ^10 o^d ^qi PIY ^qi ^qii ©IV ^IO I^A ^IV neq old 

XI92 ^B bdd bob bd6 ;o; dob ddb dd6 bb6 ;;6 ;o; dd6 6;; 6dd do; 

028 518 018 

uis nxo usv ^qi ^XO ©qd eqd ^9S -Jqi neq eqa ^IY ^qi Axo 

£952 bbd pb6 dbb ddb d6b d6b d66 d;; d;; d6p ddb d;d d;; 6d6 dob ;66 

508 008 56/L 06L 

PIY biv IBA neq aes IBA ne^ exi en I^A I^A ^IY ^IY eil ^IY ^IY 
5152 =>o6 oo6 6;6 6;d do; ;;6 6;; d;p d;b 6;6 6;6 ;o6 dd6 d;p do6 pd6 

58Z. 08^ SLL 

;3K Axo sAq x^A ^cqi ^Aj, dsv ^IY Axo ©qd ^xo dsv 6jey Jqii ^IY 

Z-9^2 d66 6pb d;6 ddb db; db6 do; dd6 ;66 o;; ;66 ;b6 ;6d bob 6d6 

O^Z. 59Z. 09Z. 

oad sAq OJd ^qi sAt nxo sA T sAq x^A I^A naq sth -zqi, O-^d nxo ^xo 
6X^2 6bb bdd bob 6bb pb6 6bb 6bb 6;6 6;6 ;;o dbd dob bdd bb6 6b6 

55Z. 09L 9?L 

^qi, ©qd TiST Axo sAo jrqj, 6^v ^IY 1©W ^IY neq J9S BXY ^Aj, dsv 

I££2 06; ddb d6d 6;b 6d6 6;b dd6 ;;d bo; bd6 db; ;b6 
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OLZ S9S 09Z 

naq ^XY ©II aqd iqjL naq sAq; jcbs Axo n9q uxo nsq dsv -xas X^A X^A 

SSS OSS StS 

BIV <3sv <3sv A"[0 <3sv «IY ^TY usy 6^Y -*as nsq fijy ojj ^an axi 

o^s ses oes sss 

exv Jqj, neq neq .njj, x^A Axo sxi axi ^TO J Aj, ojd X^A uxo naq naq 

OSS SIS 012 

^apq d^i sth uxo uxo ^Aj, exi aqa old ^TV ^XV dsv <3sy ^XV BXI js S 

SOS 00S S6T 

^TV eil 5av ^q»L -ZU_iL ©II 9X1 -zAj, ^TO au.d uxo -*as ©XI e IV X e A .zAj, 

061 S8T 081 

X^A ail axi ^TV ^aw *TY Axo Axo aqd uxo sAq naq 6jv ^XV <3sy 

SZ,T 0^1 S9T 

3X1 Axo dJtjj ubt: oaa 5j:y <3sy axi Axo "^TY S^Y -5^Y naq juAj, oj^ 

091 SST 0ST S^T 

ail 911 neq sAq uxo ^xy T^A X e A Axo neq aqj, Axo X^A Axo 

o^i sex oei 

naq aqd axi a II u xo o^d ^sy aqd axi A IO I^A uxo n-IO STH oj^ sir 

SST 0SI SIT 

naq 6j:y t?TY oad naq x e A .zAj, x e A Axo naq x^A JqjO naq jcl^ exi 

0TT SOT 00T 

X^A usy usy X^A I^A Old ^TY d^i ^XV Axo ojtd sAq sqd x e A ™IO 

S6 06 S8 

jctti usy neq x^A ^TV au_d naq ^xv aqa neq Axo ^Aj, aqd aqa axx 

08 gz. 0£ S9 

uxo oid neq naq djrj, ^Aj, gxy aqd ^TY -^ujj I^A I^A usy T^A 

09 SS OS 

UXO Axo nxo -*as I9S naq ria^ ^spj 6aY JU.i neq naq oid eiv Axo 3X1 

s^ o^ se 

3X1 -ias neq sxi .zqi X^A Axo Axo tisq nsq jcqj, x^A ^as naq aqj, nsq 

oe ss os 

nsq 6jy 5^Y aqd aqd ^XO ^as Axo ^TO dsY ^XY dSY nxo s^T nxo ^TV 

ST 0T ST 

5jcY *nJL neq x e A oid ©XI T e A naq ias neq x^A ^TV ^xo riaq x^A 

^6S <00^> 

uinoTuieqinxS uiht aaqoeqauAjuoo <ZXZ> 

JLHd <STS> 
^86 <TTS> 
^6S <0TS> 



dax Axo X e A 

SL0Z ^^^6q5^^^5 oBae^qeeeq 56q ^66 ^^6 
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065 S8S 085 

^IV ^IV ^TV Hiv J9S naq oia ^TV ^qd oij ^XV usv Axo jes -xqi 

S^S OLS S9S 

dsv T^A ©qd 311 neq t?iv I^A nxo sAq Axo -*q.L ^IV ©II nxo &x^f ^xv 

09S SSS OSS S^S 

uxo d^j, eqd 6av ^IV Aio uxo I^A Aio Aio S"FH dsv ^TV neq neq 6:ev 

o^s ses oes 

aqa 6jv Aio dsv Aio I^A o^d ^IV Aio ojcd IRA naq 5av o;id Aio 5av 

S£S OSS SIS 

T*?A ^11 Axo ^iv JBS ojc<i ojd ojtd I^A o^d ^qj, ^IV *?IV aqd nxo 

0TS SOS 00S 

xbs OJd ^XV X^A nsq uxo ^qi ^qd dsv uxo nxo ias X^A i^IO Aio 

S6^ 06^ SSf 

X^a dsv naq jbs axi sAq jrqj, usv OJid 6^V ^TI ^qd £^V Jces tiaa Aio 

08^ SZ,^ 0^^ S9^ 

ojca ©II 5jv ^qi naq exv uio Axo neq usv uxo X^A ™IO ojj naq Axo 

09^ SS^ 0S^ 

aas fi^V -*es neq x^A eil Axo -*q,L I*?A aqd ©II aqd ©qd X^A Axo riaq 

s^ o^^ se^ 

X^A ^xv neq usv naq naq jiAj, Axo X^A neq jcqi Axo neq neq 

oe^ se^ os^ 

eqd dsv Axo I^A X^A ©IV uio ail naq djrj, Axo neq ^XV djrj, exv *?IV 

SIS' 01* SO* 

«IV «TV Aio I^A *?IV *?IV Axo naq *?xv djcj, naq jes jcqj, sAq ©XV 

oov S6e oee sse 
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£^9 dob dbB :}bB dBB qB3 33B bd^ dob 030 gpd BbB BB:} dB^ dbB gp6 036 

S9T 091 SSI OST 

jcsS dsv neq dsv ^XV dsv ^TV ^aptf ^es sAo Axo ^TY ^TY naq usv 

3^B 33^> op6 3^B B^b dbB eo6 B:;b oo^ o6^ 3B6 boB ddB c^^d dpb 

s^t 0^1 sex 

oad naq ex I X^A uxo nxo dsv -zui Jes neq nsq dsv ^IY iqi nxo 

^^g odd d^d oqe B^B bd; eeD bbB ^bB Bob 00^ B^o ^bB ^dB dob bbB 

oei SSI 0£T 

bxv sqd sth x^A ^xo sAq eqa x^A 911 ^TY nxo bxy nxo old 

66^ c^dB B^b oq^ dbd B^B rtBB oBq o^^ B^B 33B BoB bbB BoB BbB odd bBo 

SIT 0TX SOT 

aqi sAq bxv ^IY Sj:v *?TY neq uxo s^d ^©S dsv ^xo I^A 9^d dsv ^XY 

XS^ ooe bbb doB qoB dBd ddB ^^d BBO d:^ ^o^ dbB 4B6 q^B ^bB BOB 

001 S6 06 

STH uxo an X^A nxo dsv fi^Y uxo aqd sth Axo naq axi X e A I^A 

£0^ =>^3 BBO D^B q^B BBB ^BB DBD BBD DB3 O^^ DBD BBB B^D D^B ^^B B^B 

S8 08 SL 0L 

sAt dsv Axo nsq jqj, dsv sAq bxv ^xo S^Y ©TI 6j Y S^v sth neq nxo 

SSC qBB Bqo dob dbB bbb BoB bbB 660 o^b BBb qBo ^bo B^o bbB 

S9 09 SS 

dsv dsv ^as ^IY 6-^Y uxo -zAj, nxo nxo ojj naq x^A UXO uxo 5^Y old 

£0£ oe6 ^bB ^Bb boB dBd Bbd db^ BbB BbB odd o^d ^^B Bbd Bbd 0B0 Bdd 

OS s^ 0^ 

^TY sth ^XY oxd axi o^d dsv usv uxo *?TY Axo oxa Axo X^A 

SSZ BoB t*DD d^b Bdd qBB obb bbd bo^ BdB oBB odd dBB ob^ d^B 
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08 SL 0L 59 

dsv sAq ©XV n TO 6av ^11 6jtv 6jev sth neq nxo dsv dsv -*3S ^TV 6j:v 

09 55 OS 

uxo .xAj, nxo nxo ojd neq x^A uxo uxo 6av OJd ^IV sth ^TV o^d ^XI 

9f 0V S£ 

oid dsv usv uio jcas ©XV Axo o^d A"[0 iAj, x^A dsv old Axo old 

0e 52 02 

uxo dsv naq ei{d dij, oid ^TO dsv sAq neq nxo aas usv sAo usv 

51 01 5 1 

©XV usv sAq neq ©XV naq usv I^A ^©S oid ^11 -*3S ^Mi ^qi 

909 <00^> 

uiriDTui©qrix6 uinxjca^DeqauAjcoo <£X2> 

J,Hd <2T2> 

82^ <TT2> 

909 <0T2> 



52^ 

©xv <3sv sAq jes J9S -*3S oid 

L0VT ^6q ^p^boddp^o Gfi^e^^^PHq 6d6 q©6 Bee 6Dq. DDI o6e qoo 

02^ 51^ OTfr 

JtlX I^A ojid ©XV *?XV o^d T^A -T^A neq fijv nai ©XV X^A 

e9ei 3=>e 3=>o 1^6 i?o6 poo qq6 qq6 qoq ©qo 6q© 66© ©©6 6qq qo6 Dq6 

50£ 00^ 56e 06C 

6aV ^TV oid ^XV *?XV I^A nxo J9S I^A ©II uxo usv 9TI I^A 

5T£T h6d 6d6 6dd ©d6 6d6 6q6 DDq ©©6 qoq oq6 qDq qq© 6©d o©© qq© 6q6 

58€ 08C 9L£ 

usv Axo hxv T^A nsq nxo ™xo neq ©XV djtj, ^XV neq jcAj, Axo oj<j sth 

A92T Dee ^66 6q6 6qq 6©6 6©6 qqo ©d6 66q dd6 6qo D©q q66 qDD d©d 

0LZ 59£ 09e 

3X I 6j:v -xAx qeH -*u.,I sAo ojcd sAo ax I X^A oid dsv nsq sAq aqd 

6I2T qq*? 060 q^q 6q© do© DDq D6q ©dd o6q Dq© Dq6 qDD d©6 DqD D6q Dqq 

sse 05e 5^e 

3X1 Jqj, sth uxo o^d ^AL uxo ©XV ^TV neq 6^v uxo X^A neq usv ^XI 

XLTT dd© d©d 6©o 6dd d©^ 6©d dd6 ©d6 6^d d6d 6©d qq6 '6qq d©© d^© 

o^e 5ee oee 

nxo ^li Axo ^11 ^XV aqd ^^S ^xo ^IV oid ©XV ^IV uxo ©11 ^XV 

£3X1 e ^6 dd© d66 d:}© 6d6 dd© qoq ©66 ©d6 6dd ©d6 ©d6 ©©d qq© dd6 

5^e ose 5ie oie 

sAq x^A ©XI s q<3 <3sv ^qii ^^S ^IO ^^S dsv ^IV ^IV dsv I^A X^A 

5^01 v&Te 6^6 qq© Dqq d©6 qo© DDq ©66 DDq ©oq D©6 dd6 dd6 d©6 qq6 qq6 

50€ 00e 562 

OJd o^d J9S niO o^d sth I^A ©11 T^A sth I^A cJsv oij ^Aj, nxo 

Z.20T SOD 6q© DDD DDq ©©6 qDD D©D 6^6 Dq© D^6 D©D q^6 D©6 DDD D©q 6©6 

062 582 082 

©XV 6^v ^TV sAq usv ©11 UXO nxo X B A J:q,L ^Ud 6^v sAq sth X^A 

6Z,6 oo- 6 ^o6 ©©© d©© oq© 6©d 6©6 oq6 qo© qqq d6d 6©© d©d ©36 qoq 
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oo^ 56e oee sse 

IB A nio Jas I^A -xas ail uio usv 311 I^A usv Aio «TY I^A nsq 

08e 9L£ OLZ 

nio nio naq i?iv djcj, ^IV nei aAj, Aio o;td sth ail ^Aj, qew .xqj, 

59e 09£ 55e 

I9S sAo oid sAo an i^a oj:j dsv naq sAo aqd an jqj, sth uio ojj 

ose s^e o^e 

jiAj, uio ^iv ^IY naq fiav uio I^A naq usv ail nio Jqi, Aio ail *?IY 

see oee szt 

aqd aqj, I3S Aio t?IY o*a *?IY *?IY uio an ^iv sAq i*?a an aqd dsv 

ose 5ie oxe 5oe 

jcqj, jces Aio ^es ^SS dsv ^IY ^IV dsv I^A I^A o^d ojcj nio 

ooe sez oez 

QJd sth I^a an i^a sth I^A dsv o^d J:Aj, nio ^IY fi^V *?IY sAq usv 

58 3 083 SLZ 

ail uio nio I^A ^q,L aqd sAq sth I^A sAo aqd Aio sth djrj, 

0^3 593 093 

naq naq i^a sAq *?iv usv nio neq nio -*as I ©A -*qjj usv Aio Aio neq 

553 053 5^3 

o^d sAq usv Old usv daj, neq o^d uio dsv an Aio an Aio 

0^3 5e3 0e3 533 

eiv sAq eiv ^qi usv 6av n3r I S TH uio dsv ojd aqd aqd naq i^a 

033 513 0T3 

SxY uio Aio fi^V nio aqd ^IV d^i nio naq i&A -*as 6^Y ^IY usv 

503 003 561 

-*q,l sAo i^a an Aio Aio sth nio Aio I^a aqd Aio sAq naq eiv 

061 581 081 

eiv ^as ^as usv ^an -xAj, aqj, i^a ojd an naq Jtqj, dsv dsv Aio J=Ai 

5£T 0^1 59T 

an J9S jqj, naq uio nio djij, sAo dsv nio I^A dsv naq dsv ^IV 

09T 551 OST 5^1 

dsv ^IY 3aw x&S sAo Aio "eiv ^IY naq usv oid naq an i^a -xas 

o^x- 5ei oei 

uio nio dsv ^HiL -*as naq naq dsv *?IY -zqi nio ^IV aqd sth I^A 

531 031 5TT 

AlO sAo aqd H?A an piv nio *?IY nio ojd 6^Y ^qii sAq *?iv *?IY 6^Y 

Oil 501 001 

eiv naq uio aqd ias <3sv Aio IRA aqd dsv *?iv sth uio an i^a nio 

56 06 58. 

dsv S-^Y uio -zAjj aqd sth Aio naq an i^a I^a sAq dsv Aio naq aqj, 
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565 



&o& Deo 3hS :;oh o56 33H ^6 o66 6eo d66 eofi D^e gd6 



5^1 0^1 sei 

•zAj, uxo HXV I^A ^aifl Sav uxo 6^V hxv axi usv Axo 5jy usv aqd 

oe^ 6hd dd5 qq6 6r*p d6d Geo d6o }d5 eee :}hh o66 65d ^ee 033 

oei SSI OZT 

dsv ^qii naq nxo ojcd nai njo naq pxv hxv ^TV I ha -^qi hxv nxo -zqj, 
66^ oefi ddb 5^d 6p6 q^o eefi qo6 ^dB eo6 pd6 bb6 dob 

SIT OTT SOT 

HIV <3sy -iqi hxv <3sv sAq x^A usv I^A -zqj, I ha JSS sAq dsv o^d HXV 
X5^ do5 D^fi 6db eo6 De6 epe ^6 oee oq6 ddb 6^6 o5e Bee dhJ5 qoo hd6 

001 56 06 

©II ©qd nxo naq pxv I^A uxo hxv dsv dsv nxo dsv hxv uxo an hxv 
eo^ bp6 634 pd6 m6 eeo 6o6 qn6 dh6 6n6 :}pJ5 eo6 fi^D o^H 6oJ5 

58 08 SZ. 0Z. 

JtAj, o^d neq 6av Iha hxv ^Aj, aqd I^A -zAj, dsv .a:q,L ^as usv nxo nxo 
gge sh:; =>^>=> o£>o 3^6 eo6 d^^ oq^ o^B 3123 :}h6 6op o6e oee hh6 eeb 

59 09 55 

T2XV ©II 6^V nxo I ha hxv rieq uxo -*q,I riai 5j:v Axo hxv neq aqj, 

£0£ 605 33H 6h6 h:;J5 eo6 6^d 6po 6op oqo p6o h66 606 ^40 

05 5^ 0^ 

j:aS dsv uxo Axo Axo ail Axo naq x^A aqd Axo sAi jcqj, sth -xas 

6SS 3Hfi 6eo o55 366 eoq 366 330 336 334 d55 eee hop 003 

5e Oe 5£ 

PXV Sj:v naq jiAj, dsv I ha naq aqd uxo Iha aqd nxo I ha nxo sAq 

XIS 6^o DHrt qp6 0^6 030 orm 6pd 636 360 oq^ pb6 ^r^6 hh5 5hp 

OS 51 01 

hiv IHA dsv ail hxv oid -zas iha sAq naq nxo usv axi axi nxo 
C9I dd5 dh5 d^h hd6 hdo d6h 5^5 5hh h^o hh5 qnn ^^h d^h 6e6 ooe 

5 I 
uxo ^q.L usv -^qjj 

9XX hho ;db dhh pop 5^p dp^5Bh^^p6 Bp^ooB^q^B qpoofiDSoop oopdpBppdo 

09 do6o6d5p^4 ^6pppoo6oo tqoB^ooBB^ doohhhdo^d hhh^ohdBhd d^dhBddhh^ 

L09 <Q0f?> 

CZ-0I0VXH <ZZZ> 

dee) * * (tot) <zzz> 
sao <\zz> 
<ozz> 

uinDTUiH^nxfi uinTJta^DHqauA^oo <£ZZ> 

vNa <z\z> 

^56 <TIS> 
Z.09 <0I2> 



9Zf 0ZV 

hiv dsv sAq jlbs ^aS o^d -^qx Iha ojd hxv hxv 

51^ 01^ 50^ 

oid iha iha tiaq ^aR 6av nxo hxv iha 6av B TV oad hxv hxv 
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Oil 501 OOT 

sAq x^a usv I^a ^qi, T^a sAq dsv oid ^XY ail aqd nxo naq exv 

56 06 58 

X^a uxo «IV 3sv dsv nxo dsv ^IV uxo ©XI ^TY -JAj, oad neq 6.x v T^A 

08 S£ 0L 59 

t?XY ^Aj, au_a T^A <3sv ^qj, ^©S usv nxo nxo ^TY 6^Y ©TI 6;rv nxo 

09 55 05 

T«A ©TV naq uxo ^qj, naq 6av Axo ^TY naq jcijj, tfsv uxo Axo Axo 

5£ o^ 5e 

JtaS ©XI ^TO naq I^A ^qd Axo sAq Jtqj, sth J9S ^TY neq jtAj, dsv 

oe 52 OS 

X^a naq aqa uxo I^A 5^Y ^Ud nxo T«A nxo sAq t=?xY x^A <3sv ail *?XY 

51 01 5 1 
ojcd I^A sAq naq nxo usv 9X1 ^11 nxo ^qj, uxo ^qj, usv aqj, ^apj 

809 <00^> 

uinDTUie^nx6 uiriT^a^DeqauAjroo <£X2> 

iHd <ZXZ> 

LLZ <TT2> 

809 <0T2> 



^56 o6d ^6q6e5^q^6 eoeeDD^^G; 

5^2 0LZ 592 

6av d^j, d^tj, usv nxo uxo oj<i aqj, exv oaa naq sth 6^Y sAq sth uxo 

Xe6 3^12 6pd 6oo dop :;d6 ^do d^o opo oBd See d?d 6eo 

092 552 052 

^TO I^A sAq d^j, naq sth nxo ©11 6;rv ^XO uxo ^IY sAq nxo I^A 

£88 o66 636 6ee 663 oed 6e6 d5d 6eo 6eo oo6 eep ee6 o^6 

5^2 0^2 5£2 oe2 

dsv o^d sAt; usv nxo naq aAi usv <3sv ^11 dsv «IY I^A ^IO 

g£8 Dee ee6 6:}D t}e6 dp6 6d6 6oq 636 q66 

522 022 512 

neq hxy nxo nxo dsv oi<j neq exv o-^d 6-ZY dsv nxo n xo naq dsv ^TY 

LBL 12126 6126 31=6 pod 63^ 606 pod o6d 3126 6e6 12126 63:} 3126 406 

012 502 002 

aqj, oid X e A sAq jtqj, daj, -Jqi o:id ^IY Axo naq sth nxo naq 

See odp 65^ 5oe ofie eoq ^oo bd6 366 6-40 dbo 5e6 

561 06T 581 

^11 ^IY ^IY ^10 uxo S^Y sAq xbs naq Axo ^IY naq oid neq neq dsv 

X69 ^66 eeo 360 6ee d6b q66 eo6 q^o 0126 

08T 9LX QLZ 

e IY ^IY AXO <3sv Axo ^qd s^T ^Mi 3^d ^d ^XO I^A USV nxo ^IY 

£T79 ^06 eo6 066 ^hB ^65 oq^ bpp oog d^^ oqq 666 6oe d^6 oee pp6 ^06 

591 091 SSI 051 

^IY sth <3sv Axo ©II I^A naq naq Axo naq uxo Axo ^IY ©II ^xv 
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Bjv Bav nxo usv oj<3 naq 6.xv ^^S atjd I^A nxo au_d -xqj, Jes o^d 

652 g6d d6d J5g6 dbg odd d^d d6d d6d o6e 34:} 6pJ5 6oe GO} odd 

se oe sz 

6j:v nxo bxv Jas dsv gxv neq gxv gxv uxo naq qapj jqj, neq nxo 

TX3 ^S^> gg6 gd6 366 ;g6 ;dJ5 d^d 6d6 gdB ppd 33D ddg 6b6 

02 ST 01 

jcAj, sAt; dsv ^qjj naq naq bxv -^m, -*as usv 135 au_d nxo 

Z9X 3g; gbg ;g6 qoe ^^d d^d ;d6 coe go; ;6d dbg go; do; d^i gg5 40; 

S I 
old usv ^T^i usv X^A 
5X1 6do ^gg dog ;gg 6^5 g5gdggd;gg 6g;6do;;p6 ;o5dod;d6g qfi^DBD^JDG 

09 66:*66;6g:}b 65;5d5;gd; G63666BGDG ;dd55;6;65 ;;Bg66d^gd DfiGBfi^Bq^B 

609 <00^> 

^S^SONXH <£22> 
(8££T) * * (TOT) <ZZZ> 
SGD <TZZ> 

<ozz> 

uinoTuiG^rixB uinx iB^opqsuAjoo <£T2> 

VNO <2I2> 
X9VX <TT2> 
609 <0T2> 



SLZ 

6^v djrj, djrj, usv nxo 

QLZ S92 09Z 

UXO ojd gxv OJd naq sth 6^V sAq sth uxo Axo IGA sAq daj, neq 

SS2 0S2 5^2 

sth nxo axi uxo uxo gxv sAq nxo -^as T^A dsv ojd sAq usv nxo 

0^2 S€2 0ZZ SZZ 

naq jAj, usv dsv ©II dsv gxv ^Aj, iss TGA ^TO naq ^TV nxo nxo dsv 

0ZZ ST2 0T2 

QJd naq gxv o^d dsv nxo nxo naq dsv gxv -*U_iL ojd IGA sAq aqj, 

SOS 002 S6T 

djjj ^qjj -*as oid gxv ^xo neq sth nxo naq axi gxv gxv ^TO uxo 

06T S8I 081 

6jV sAq ias naq Axo gxv naq o^a neq neq dsv GXV gxv Axo dsv ^XO 

SLX 0LX 99X 

sqd sAq juj, au.d aqd Axo ^qj, T^A usv nxo gxv gxv sth dsv aqj, Axo 

09T SSI 0ST S1?T 

an T^A naq neq Axo naq uxo Axo gxv ©II GXV ^Aj, uxo gxv T^A ^aw 

o^i sct oei 

fi^V uxo fi-^V gxv sAq ex I usv Axo S-^V usv a^[d dsv ^HJ, naq nxo ojd 

521 02T STT 

naq nxo naq gxv gxv gxv T^a Jqj, gxv nxo ^"ti ^TV dsv gxv dsv 
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063 583 083 

aes I^A T^A ^11 sAq aqj, usv sth exv usv naq dsv dsv neq uxo sAq 

6£6 5^5 33E 6ee dde dee oed dd6 dee d^d :}e6 dp6 d^d 6ed 6eE 

5^3 0^3 593 

Say I^A sAq 6av ^IV neq x^A Axo nai dsv ^xo jas dsv ^11 6^V I^A 

X £6 36o 3^6 6ee e6d dd5 6^6 ^66 e:*d oe6 d66 oo; db6 d^e q6o E36 

093 553 053 

^TO ^TO neq dsv o^d ^TO ^TV T^A nxo ^11 *?TV JTIJ, *?xv I^A ^xo uxo 

£88 066 33^ =>e6 edd 366 ed6 ee6 dd6 doe dd£ 5q6 q55 eeo 

5fr3 0^3 5£3 0£3 

^Mi ^11 dsv dsv T^A nsq riai jqj, aqj, dsv X^A ^xo naq ias 

S£8 ooe d^e oe6 3E3 }de ^^6 E36 5qo 63:; ode doe de6 636 d66 d^d dd; 

533 OZZ 513 

nXD X^A uxo ^IV sAq aqd ^XV ^IV ^IV ™xo usv ojcd ^qj, ^XO dsv dsv 

£8£ 336 5ed bd6 eee 033 ^ofi bd6 ed6 ee£5 dee odd dde d56 de6 3B6 

0X3 503 003 

usv ^XI S TH naq neq jchj, djcj, exv sth *?XY J^S ^t|J, ^xo ias ^xv oid 

SZL ;de 663 ed6 ded ddS oo; dde e66 do; ed6 edd 

56T 06T S8T 

^11 Axo exv ^XV niO naq usv ^as -*u_I, Jqi, ©qd ^xo 

X69 o5o de^ dd6 6d6 £>e£5 d^d dee dd^ dde dde dd^ D33 e55 

081 S^T 0LT 

exv neq ;cAx ^XV ^XV 6-*Y ^XV -*u_»L X^A ^XV ^Aj, nxo sth ^LL 

3D5 d^d DEq ed6 ed6 d5d do; ed5 dde d^6 ed£5 6d^ de^ ee5 ded dde 

591 09T 551 051 

fijcv S^V ^es Axo r\xo ^11 ^11 oid fi-^V ^xo dsv *?XV ^XV ^m, I^A 

ggg d6d £6e dd^ e56 6^e ee5 d^e d^e ddd d6d qJ56 ^e5 ^d6 ed5 dde d^5 

5^1 0^1 5£T 

^e]K[ 5av ^XV ^XV ^XV ^XV X^A ^XV ^9S dsv *?XY usv ^11 

L^q 6^e d6d 6d6 ^d6 dd6 dd^ qo6 d^6 dd6 ^d^ qp5 ed6 ^ee 6^e d^e dd; 

0£T S3T 03T 

naT ax I X^A ^qi nxo neq ax I X^A sAo nxo exv eqd ^HJ, ^xo Sav I^A 

66^ fi^^ ee6 e^d d^e d^5 dB^ ee6 ed5 6de d66 5^5 

5TI Oil 501 

naq naq ojtd ^xo oij aqd axi nxo AxD nxo Sav ^xo 

X5^ ^oo dd^ Bed 6dd oq^ de^ d^e ee6 dB6 ee5 d5d de^ d66 

001 56 06 

dsv I^A uxo Axo ^^iL S-^V usv fi^V naq aAj, nxo neq jcqj, Bjcv 

£0^ EED D65 DDE D^^ E6D DE^ DEE D6D D^D DE} EE5 5^D DDE q5o 

58 08 5^ 0L 

dsv dsv naq aqd dsv naq dsv ^IV neq uxo nxo nxo xx^j, aqd I^A au.d 
5S£ 3^>S d^d eed ee6 6e6 ede d^^ e^6 

59 09 55 

dsv B^V ©TI ^IV sAq naq x^A 6^V «XV ^qi, ^XO ^xv T«A I^A Axo ^Aj, 

^0£ See 6^d 6^5 e5d ed5 ede e66 ed6 d^6 Dq6 ^66 de^ 

05 5^ 0^ 
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09 55 05 

naq x e A 6;tv ^TY ^Ri ^TO ^TY I^A T^A 6-*Y S^V ™TO usv ojtd 



5^ 0^ 5£ 

naq 6xv 6^Y -*^S ^td T^A ^xO ^u.d iqi* ^asoid £^Y nxo ^TY -*©S Axo 

oe ss os 

dsv ^IV naq bxy ^TY uxo naq qapi aqj, neq nxo -zAj, sAq dsv -^qj, neq 

51 0T 5 1 
naq bxy ^qi 6^Y usv Jas ^©S ^u.d nxo ojd usv ^qi usv X^A 

0X9 <00^> 

uinoTui-e^nxS uitlt je^DeqauAioo <Z\Z> 

iHd <ZTZ> 

9frfr <TTZ> 

019 <0IS> 



19^1 see 

5^^ 0E^ 

^XV ^XV old oid sqd I^A ^qd £^Y 

8S^X eooeo^D^fifi o^^B^oe6e^ 3D6 dd6 6do 6do o^q 366 6q6 033 q6o 

set? oe^ 5S^ 

sth naq x^A oad nxo dsv 6;rv jas naq bxy naq Axo nxo daj, ojta 
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nxO biv Sj:v ©TV neq nxo naq piv -mi ©TY aqd *?TY ©II ^IY Axo ^TY 
c;£8 ee£ > 006 6;; eefi 6;; 006 dd6 dd6 o;p ;o6 666 606 



533 033 513 

XPA usv nxo Jqi Axo -*as 6^Y S^Y Axo sAt; nxo uxo Axo AxO AxO sth 
i2L 3^6 opp pp6 6op d66 ;6p ;6o 66o 666 pep ppfi 5pd 066 066 066 ;pd 



013 503 003 

an T^A ojd nxo naq oid nan; sAq jcbs daj, neq xpa Axo an Axo sAq 
6££ ^p ^36 600 6p6 6;o odd ;;o 6pp pd; 66; p;; 6;6 p66 ;;p 666 pee 



S6T 061 581 

o:rd ^IY Axo aijd sAq sth Axo tiaq jes naq piv dsv T b A Axo naq 

X69 606 ;66 o;; ppp ;po ;66 60; 6;; ;6p p;; 6d6 dp5 ;;6 p66 64; 



081 5^1 0LT 

dsv aqd -iqj, naq sth ^TY *?TY ^xo I^A ^IY c3sv JttJ, sth aqd ojj aqj, 
£^9 dp6 oop p;; ;po po6 ;o6 ppo 6;6 po6 ;p6 oop opo ;oo 6op 



S9T 091 5 ST 0ST 

T^A ^IY ^IY neq nxo ^TY ©11 old uxo ail Axo I^A nxo 

965 ;6p o6p p;6 606 606 6;; 6p6 ;o6 p;p 6od 6pd ;;p oop p66 6;6 6p6 



S^T 0^1 9£T 

usv usv ^IY ^Aj, Axo axi ^es ail naq aqi ^qj, dsv o^d £^Y I^A ^IY 
^^5 qpp opp 006 ;p; ;66 ;;p o6p o;p 6q; pop oop op6 600 66p o;6 po6 



OCT 53T 031 

sAq 6j:v naq Axo nxo o^d ^as axi na T Axo ^^iL sth dsv o^d ^as naq 
66^ ppp 060 o;o ;66 6p6 600 00; o;p 6;o 666 ;op OPO ;p6 ODD 00; p;o 



SIT 0TT SOI 

Jtqj, ax I nxo aqd cJsv sth aqd Sj:y nxo naq aAj, pxy ^TY -^qi nxo 
XS^ op; oop o;p 6p6 o;; ;p6 ;po 66p pp6 ;;o ;p; ;o6 ;o6 ;op pp6 



001 S6 06 

nai x^A J^S <3sv sth nxo axi oaj jqj, aqj, axi naq sth S-^Y Axo S^Y 
£0f p;o o;6 ;6p op6 ;po 6p6 o;p 600 oop oop o;p o;o opo 660 066 ;6o 



58 08 SL 0L 

ojcd usv ^IY naq sAo pxy Axo sAq axi ^XY naq usv usv ^IY nxo ^as 
99Z ;oo ;pp ;o6 p;; 06; 606 p66 ppp o;p ;o6 o;o opp opp 006 pp6 po; 



59 09 55 

Axo Axo -*as aqa ^qj, I^A uxo ^UJ, ojcj S^Y Axo Axo axi ail 5^Y 

L0Z ^6f3 ;66 60; 6op 6op 6;6 6po pop 000 060 p66 p66 o;p ;;p 060 
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061 581 081 

sth Axo aas naq i?xy dsv I^A Axo neq dsv aqd -*qi neq sih 



5£T QLT 59T 

«IV ^TY uio I pa ©TV <3sv -^qi, sth aqd Old ^qj, T^A ©IV ^TY 

091 551 051 5^1 

naq nxo ^XY ©II oid uxo ©TI ^qi, Axo x*?A nxo usv usv ©TV ^Aj, Axo 

o^x sei oei 

ail jbs en naq jqi, jiji, dsv ojd 6-*Y I^A ^IV sAq 6.xv naq Axo nxo 

521 021 5TI 

ojd ©TI nai Axo ^qj, STH c3sv ojj ^^S naq aAj, jtqj, axi nxD ©qd 

0TT 501 001 

dsv sth aqd 6^Y nxo neq .tAj, ^XY ^TY -*qx nxo naq x^A ^©S 3sv sth 

56 06 58 

nXO ©II ojtd ^qj, -iqx ©11 naq sth £^Y Axo £^Y oid usv ^XY neq sAo 

08 SL 0L 59 

^TY Axo sAq axi t?xy neq usv usv ^TY nxo Axo Axo -Jqi ©qd 

09 55 05 

^qi I^A uxo ^qi ojid 6^Y Axo Axo s>TI 6-*Y ^TY T B A 6^Y -*qi 

5^ 0^ 5e 

^XV <3sv nxo naq Axo ^TY *?TY naq 6jv Axo TRA nxo sth o^d J9S 

0e 52 02 

jcas oad usv Axo sqd ^TY Axo -^qx naq jcAj, ojd d^j, ^aw ^XY nxo naq 

51 01 5 1 
^TY n IO usv Sjuv X^A J9S Jqjj ^qjj ^TY tbxv usv dsv naq jAj, naq ^ap^ 

8^9 <00^> 

uinoTUie^nxfi uitit aaqoeqauAjcoo <£X2> 

XHd <2T2> 

85e <TT2> 

8^9 <0T2> 



AXO 

L6XT S6d et* 3 466126120 36^4060^64 666 

55e 05e 5^e 

6jtv axi naq e TY I^A ^TY ^^S sAq naq ^XY -*©S ^TY ^TY I^A naq BXY 

XLTT vStq 0412 B44 do6 046 6o6 dd^ ece 440 306 303 006 bo6 646 040 606 

o^e see oee 

<3SV nxo sth -*qjj -Z^S ©qd ^q,L sAo 6jv I ha exv -zqx Sav 

C2TT 360 o6e oeo bob bob 36P ^64 d6d 6q6 ^d6 5dp b6d 

52e 02e 5ie oxe 

bxv uxo dsv nxo nxo naq Axo naq ^xv naq naq x^A SJH ^©S I^A nxo 

5^01 T6Z>& ppo S^6 6b6 666 6^^ 6d6 6^d 6q^ 646 ^bo od; 6126 

50e 00e 562 

AXO -Z^S Axo sAo BXY Axo o^d ^9S sAo x^A ©11 Axo uxo S-^Y nxo 
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552 



34^ o6p o^-e 644. eDB ddb oh6 6od 65b 046 bo6 sbp d6d oqo 366 6126 



0^ se oe 

ojid J9S ©II neq Axo -*m< sth <3sv ojj jss neq jAj, jcqj, exi nxo aqa 
£02 6::>D 666 ^D-e oeo r^e6 000 003 ^40 de^ dob 0412 6^6 

S3 OS ST 

dsv sth aqd B^V nxo naq jiAj, i?xy ^IV ^qi nxo naq x e A -*©S <3sy sth 
65T 65e eefi d 306 406 3012 -er^6 B30 036 3612 ot?6 qeo 

01 ST 
nio ©II oaa ^qi -xqi ©TI neq sth Axo t?xy T^A 
XXT 6b6 d^p Boo oots oo~e 04*6 040 opd 666 dd6 B^Bb^dd^bp^ 06P3406360 

09 6e66eppD^^ 330603001212 DeeDD5ee6e 04^6646660 460^44360^ 6366^050^0 

6^9 <00^> 

29200yxh£ <tzz> 

(L6S) ' * (6£) <ZZZ> 

sao <xzz> 
<ozz> 

uinoTiui? 311x6 uinTja^o^qauAjOD <£T2> 

YNd <2T2> 
026 <TT2> 
6^9 <0T2> 



sse 

Aig Sjcv ©II neq *?XY X^A 

ose s^e ot>e 

12XY sAq neq exY ^TY ^TY T^A naq exv <3sv nxo sth 

see oee S2e 

-xqi, ^qj, ©Ud ^qj. sAo 6;iy T^A ^TY ^^lL 6^Y ^TV ^xo 3sy nxo nxo 

02c stc otc soe 

neq Axo naq 12XY naq naq x^A sth T^A nxo Axo Jas Axo sAo i?xy 

00e 562 062 

jibs ^TO old las sAo x^A ©TI A TO ^XO 6^Y nxo neq nxo neq naq x^A 

582 082 5L2 

■xqj, nxo Jas Axo ©XI -*©S <3sy ©qd naq aqd Jas *?IY sth Axo <*sy ©TI 

0£2 592 092 

6jtV 6j:v o^d sth Axo ^ti neq sth ^TY ^xo OJd ©II Jqii naq x^A 

552 052 5^2 

i^XO nxo ©TI ©qd nxo ^TO naq dsv o^d J9S nxo ^TY 6^Y ^TV naq 

0^2 5£2 0C2 522 

nxo naq *?XY JUl, *?TY ©qd ^TY ©II ^TY Axo ^TY T^A usv nxo ^TO 

022 5T2 0T2 

:ias 5j:y Sjcv Axo sAq nxo uxo ^TO Axo Axo sth ©TI T^A ojc£ nxo naq 

502 002 56T 

oid naq sAq jbs d^J. naq x^A ^xo ©II Axo sAq ojd ^XY Axo ©qd sAq 
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059 <0T2> 



OLZ 

Axo Bay 911 neq pxv I^A 

026 B^D p^^^66e6eo :;6p:;d6dp63 666 b6g d:}p p^q. oo6 036 

592 092 552 

©xv JBS sAq naq pxv PTY ^TV T^A nsq pxv <3sv nxo 6_iv :ia S STH 

6L8 6o6 ooq. php 306 303 oo6 pd5 6q6 030 6d6 ;p6 pp6 36D d6p opo 

052 5f>2 0t>2 

aqi jqi J9S aqa -*m, SA3 I^A ^TV -*m, B^Y PXV ^TD ds V ™TO 

T£8 pop pop 36P 33:4 ;dp 363 o6d 5q5 306 6dp p6d pdS ppo ;p6 6p6 6p6 

5£2 oe2 522 022 

naq Axo nsq pxv naq neq x^A sir ies IPA Axo -*^S Axo sAo PXV 

£8L 4^0 666 6;:} 606 6;d 633 6q6 do; p;6 6p6 p66 do; 366 36:1 oofi 

512 0T2 502 

jces Axo ojd sAo x^A ^11 Axo uxo ^TO ne^ nxo naq naq x^A 

5 303 q66 dd; d6; 636 066 ppo d6d pp6 6qq pp6 6;d mo 336 

002 561 06T 

jqi, rtxo Axo ©II <3sv eqd neq eqd ^TY sth Axo <3sv ^11 

^89 ;op pp6 ;o; p66 p;p d6p op6 oq; 030 33:} 40; pd6 opo p66 ;p6 ;^p 

581 081 9LT 

5jcv Old sth Axo naq sth PXV Axo o^d ©II neq x^A 

6£9 060 6;p 66p qoo ;pd p66 ;op 6qo opo po6 p66 6dd oqp ;dp oqo 336 

0LT 591 091 

n TO nxo ^11 s^d t\xo Axo naq dsv oa<j -zAj, n TO ^TY ^TY neq 

165 pp6 6p6 o^p oq; pp6 066 330 ;p5 poo ;p; 004 pp6 6d6 66p dd6 63:; 

551 051 5^1 0f>T 

nxo naq pxv ^q»L ^IV aqd ^IV ail PTV ^IO ^IV T^A usv nxo ^q»L Axo 

pp6 006 ;op 006 006 o^p qo6 666 606 opp pp6 6op 066 

5£X OCT 521 

jes 6av Axo sAq nxo ^xo Axo Axo Axo sth ^11 T^A o.xa n.xO naq 

56t ^Bp q6o 660 666 ppp pp6 6po 066 066 066 ;po oqp p;6 600 6p6 6;o 

021 5TT 0TT 

OJd naq sAq jlbs <3^Ji neq x^A Axo ^11 Axo sAq OJd ^TV Axo ^qd sAq 

000 q^D 6pp po; 66; p;; 6;6 p66 ;;p 666 ppp ;oo 606 ;66 o;; ppp 

501 001 56 

sth Axo neq xos neq pxv <3sv IPA Axo naq dsv s^d tieq sth 

SSZ Bq; ;6p p;; 606 op6 ;;6 p66 6;; op6 OOP p;; ;po 

06 58 08 

t?TV ^IV ujo I^A ^IV (2sv S TH ©Md Old ^q,L ^©S ^BS T^A ^TV *?TY 

XSC po6 qo6 ppo 636 po6 qp6 oop opo ;oo 6op q6p o6p p;6 606 606 

9L 0L 59 09 

naq nxo ^IV ©II o^d uxo ©II Axo I^A nxo usv usv PXV ^Aj, Axo 

C0£ 6p6 ;o6 p;p 600 6po q;p oop p66 6^6 6p6 qpp opp od6 ^p; 

55 05 5? 

311 ^^S 911 naq J^I. Jill <3sv Old B^V I^A ^IV sAq 6jv naq Axo n TO 
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OLZ 592 09Z 

an neq piy T^A ^IY -*as sAq neq i=iY jas ^TY ^IY I^A neq -e^Y 

SS2 OSS 5*2 

dsY nxo 6^Y -*as sjh ^qj. aqa -*mi sAo fiiy T^A ^IY -*M,L 5^Y 

0*2 se2 ot2 522 

e IY uxo <3sy nxo nxo naq Axo neq ^XY naq neq x^A sth ias I^A 

OZZ 512 012 

AXO ^XO sAo ^XY -*as Aiq OJd sAo x^A ail Axo tixo 6^Y nio 

502 002 561 

naq nxo neq neq x^A nxo -*as Axo ail dsv aqa naq etja jas 

061 581 081 

^IY sth Axo <3sv ail 6 J Y ^©H ^^Y ojj sth Axo naq sth ^XY Axo 

SAX 0£T 591 

OJd axi -iqj, naq x^A nxo nxo ©II aqa nxo Axo neq dsv oid -*Aj, ias 

09T SSI 051 5*1 

nxo «XY 6^Y «XY neq nxo naq ^XY -Z*Ui ^IY aqa ^IY ©XI e IY Axo ^IY 

o^i sex oei 

X^A usv nxo ^Ui Axo ^as 6j:y 6^Y Axo sAq nxo uxo Axo Axo Axo sth 

521 021 SIT 

an I^A oxa nxo neq o^j naq sAq ias d.xi, neq x^A Axo ©II Axo sAq 

Oil 501 00T 

ojcd HXY Axo aqa sAq sth Axo neq ias neq ^XY dsY I^A Axo neq 

56 06 58 

dsY aqa neq sth ^XY «IY ^XO I^A ^IY dsY sth aqa oid 

08 5A 0L 59 

aas X^A ^XY *?IY neq nxo ^TY ail oid UTO an *TO I*?A nxo 

09 55 05 

usy usv ^XY jAjl Axo ail JSS axi neq jchj, itu, dSY OJd 6^Y X^A ^IY 

5* 0* 5£ 

sAq 6jcy neq Axo nxo o^d axi naq Axo ^m, sth dsY oid ^as neq 

0e 52 02 

jAjl jqi axi nxo aqa dsY sth aqa 6xy nxo neq jcAj, ^XY ^TY nxo 

51 01 SI 

naq x^a -xas dsY sth nio ail o:ta jcqj, jiqj, en naq sth *TO t?IY T«A 

059 <00*> 

uinoTuiP^nxfi uitit ja^ocqauAjoo <CI2> 

J,Hd <2T2> 
ZLZ <X\Z> 



"168- 



169 



odd oBo dt?3 ooB eoB oeq. dots ooh ooB De6 0^6 ^qo 5^5 BB3 ooB qBo 



081 SLT 
J9S B;cy ^TY Sjcv I^A sAt; <3sy 
£^9 Boq :}Bo BoB BBo B:}6 pbp qeB 



0Z,T 

T^A ail sAq Axo x e A oxa *?IY I^A ^q,L 
B36 Bee dBB Bt}6 sod ooB o^6 6oe 



S9T 091 SSI OST 

A"[0 neq neq oj<3 sth ©TV ^TY neq x^A T^A naq Bjcy ^qj, ^©S ^xo 

565 oBB o^o 6^3 6od dbd BoB ooB oBe d:}d 636 oqB 3^o oBo 6dp 604 066 



g*i o^i sex 

dsY I^A naq sAq nxo JAj, uxo d-zj, <3sY oj:<5 nex Axo JqjL ^TO neq 

dbB 33B 330 Bee BeB oe; 6eD BB3 ^eB 6dd B40 5qe oBB ooe 0B6 £33 

OCT S2T 021 

cJsy ojid ™TO ^XY tfaj, jebs aqd IRA ^xo dsY naq aes 6^Y sqd O-^d ^TY 

66* 3^B ooo BeB 00B BBq o6e 333 33B 0B6 oefi 030 00:4 060 Boo BoB 



SIT Oil SOI 

aqj, naq djcj, dSY ^XY <3sy ^XY Bjcy naq x^A T^A Axo ^TY sAq Bjcy 

XS* ode B30 BB3 oe6 BoB oe6 BoB 0B0 603 B^} B^B 636 dBB BoB peb efio 



001 S6 06 

B^y X^A sqd Axo Axo naq Axo £^Y ^TY naq jehj, sth ^IY neq aqd uxo 
CO* qBo e:}B iz\^ B6B 3B6 633 36B 0B0 BoB B^^ eoe qeo :}oB B^q. Beo 



S8 08 S£ QL 

BjY ^"Xi oj<3 Axo neq x^A T^A sAq dsY o^d <3sy X^A Axo ^IY ^7 -^S 
BBe 5oe odd 3BB Bqo B36 3:46 oe6 Boo ^e6 BqB 3BB BoB 633 B03 



S9 09 SS 

^TY I^A ^XY nxo S^Y ^TY ^TY t^TO naq uxo <3sy X^A ^IY ^11 ojj uxo 
£0£ 3^B 6dS 6oD 



OS S* 0* 

jibs Jcqi I^A nxo ail uxo ^IY sth ^U,L ^^Y aqd ^IY ^XY ^TY T«A 

Bo^ 6oe 646 BeB ^o^ ^^e 6eo BoB 3P0 Bop 0B0 oq^ 406 606 BoB 336 



se oe SS 

^TO ^XY I^A 6jcy ^XO o^d X^A uxo o^d ^11 ^xo ^TH ^^S usv naq 

XXZ Bo^ BoB B36 BBo BeB Boo 33B 6eo Boo eeo r*BO eo^ ^^o 



02 SI 01 

aAj, jcqi djti Axo <3sy Axo ^1 Jas ^qji neq Axo ^^Y I^A Sjcy «IY 

£91 ob; Bop BB3 066 oBB B33 101 ooe qe^ ^^o BB6 BBo ^qB BBe 00B 



S I 
X^a dSY BT*d Axo I«A 
SII BqB o^^^ooB^Bb BBeeeB^^BB oBB^B^oB^e t9T9&5tbt3&&^& 

09 efiefieeoo^fi ^qBqee^BBB B363B3B000 ^5^&t2&zii^& oeo6qeD;;e -eB^BB-eoHBo 

IS9 <00*> 

se*oois[XH <zzz> 

(ZLZX) ' ' (TOT) <ZZZ> 

sao <T22> 
<ozz> 



uinoTuie^nxB uiriT isqoeqauAioo <£XZ> 

Ywa <zxz> 

96ZX <XXZ> 
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umoTuie^n-[6 mriTje^oBqauAjoo <£XZ> 

iHd <ZXZ> 

T6e <Tie> 

eS9 <0ie> 



oee 

^XY naq 

96ei ^^o6e6DBD6 wo Bo dbbts ^ ooB qqo 

sse ose s^e 

Jtas naq x^A JtlX nsq uxo <3sy IRA. nxo ^Mi -*^S sqd 

L9ZX 6d^ bdB B^d 63B BB^ ooe Bqo 5eo BqB ee6 oeq odp dBb qqq 

0Z,£ S9£ 09£ 

oxa naq Axo ^11 ©II Axo Axo ^IV nxo I^A Axo 3©H 

6XZX Boo dBb p^d bBB d^b ^dh oqp Boq pBB dBB qoB ep6 ^oe BqB qBB Bqe 

sse OSe SVZ 

PXV n ID neq neq old dsv t?XY ojj J9S X^A xvLJ* iqj, ©II neq 6jv usv 

T£TI eoB ph6 oqo Bqo Boo dt^B qoB dBb oqB dob qoe o^b Bqq qBo ;bb 

o^e see oee 

dsv X^A naq 6jv 6^Y ^Aj, x^A <2sv H TY ojj X^A ^XO nxo ^qj. 

£ZXX o^B BqB Bqq b6o dBd o^q BqB Bqe qeB bd6 odd BqB oBB e^B Bqe ddb 

see oee sie oxe 

eqd ^Hi naq 5jv oid I^A <3sy naq au.a ojca exv c3sv ^xo Axo «TV 

S£0T Bqq oBo odd BqB b5o 31=6 Bqo oqq Boo ooB db6 b^d qBB bd6 

soe ooe see 

*?XY <3sv Axo 9 II A IO T^A ©II sth X^A is?XY sth neq Axo nxo naq 

Z,e0T 3^B oSS 004 12BB BqB o^b ;bo BqB BoB obd qqo ©BB bb6 oqo 

06^ 583 08£ 

IBS nxo X e A naq sth nxo ^d naq Axo sAq sth sqd sAq ^XY nxo 

6£6 Boq. bb6 BqB qqo ^bd BhB qqq qqo eBB 6bb d^d oqq bbb BdB 5^b BeB 

SAS OLZ 99Z 

Axo "eXY nxo I^A I^A oja ^XY usv nxo 3sy naq usy ^xo naq 

Xe6 BBB Bqi? BoB BhB q^B d^B od; Bod ooB obb bb6 q^B 6^0 obb pBB Bqo 

09e sse ose 

sth 5^Y X^A naq usy oid x^A ^xo ^xo neq naq Axo sth oid naq ies 

£88 obd BBo B^B Bqo dbb ddo BqB dBB oBB d^d 630 BBB ^bd Boo B^d ooq 

s^e o^e see oee 

aas bxy ojd naq nxo n9 T OJ d I^A -^m* <3sv naq B^v o^d ^Ud l^W 

g^8 o6b bd6 odd B^d *eeB d^d bod q^B dots oBo ^b6 B^d dBd Bod oq^ Bqe 

see oee sie 

J9S <3sy fi^Y ^qd ®II naq ^XY ^^S ^11 ^TO o^d Axo ^xo naq nxo 

Z.8Z- qBo oqq q^B Bqq BoB Boq q^B 5bd Boo 0B6 dBB Ba^ 6^6 

oie soe ooe 

Axo naq dsY naq qaw x©a ^11 dsv ^TY nxo <3ajj njO <3sy naq B^y naq 

SZL oqo qeB qqo 6qB o^B d^b qeB 006 bb6 BBq BpB db6 b^o 0B0 Bqo 

S6I 061 S8T 

old 6^Y ©xy «XY ^Aj, aqj, aqi ^xv <3sy X^A naq XRA ^XY 5^Y 
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ozz sie oie 5oe 

X^A 6jy ds V nar t au .d OJt d e IV <3sv uxo Axo *?XY ^IV dSY Axo ^SS ^11 

00E 563 063 

AXO IBA ©II sth X^A *?IY sth naq Axo nxo naq J9S nxo I^A naq sth 

58 3 083 SLZ 

HXO neq Axo sAq sth au.d sAq ^xv }aw nxo Axo qaw ©IY nxo X^A 

OLZ 593 093 

X^a -*©S o^d ^IY usv nxo dsY naq usv Axo naq sth 6j:y I^A naq usv 

553 053 5*3 

oia I^A Axo Axo neq naq Axo sth <=>^d naq jag ies ^XV ojtd neq nxo 

0*3 5£3 0E3 533 

naq oj^ I^A -zqj. 6-*Y <3sv naq 6:r Y ojj aqa ^9S -zqi, <3sy 6;cy eqd 

033 513 013 

aXI naq ^XV ^11 u IO ojd Axo Axo naq nxo Axo naq dSY naq aefc[ 

503 003 561 

I^A ^TI cJsv ^XV nxo dJTj, nxo <3sy neq Bav naq o;ca -^Aj, ^XV ^IY 

061 . 581 081 

JtAj, aqj, jclu, BXY dSY I^A naq x^A d;rx ^IY £>^Y ^as £j:y ^IY 6-*Y X^A 

SZ.I 0Z.I 59T 

sAq dSY X^A ail sAq A IO I^A ojd ^XY I^A -zqj, Axo naq naq ojta sth 

091 55T 051 5*1 

t?XY ^IY naq x^A I^A naq 5j:y Jas Axo <3sy X e A naq sAq nxo 

0*1 SCI oei 

jcAj, uxo daj, dSY ojcd naq ^aw Axo ^qj, Axo naq <3sy oid nxo «IY ^jcj, 

531 031 . 511 

Jas 9^d I^A Axo dSY naq aas 6^Y ^qd ojj ^XY -^m, naq djcj, dsv t?XY 

Oil 501 001 

dSY *?IY 6^Y Jas naq x^A I^A Axo «IY sAq 6j:y 5^Y X^a eqd Axo Axo 

56 06 58 

naq Axo 6^Y t?IY naq aqj, sth ^xy naq aqd uxo 6:ey -xqii oi<3 Axo naq 

08 9L 0L 59 

I^A I^A sAo dSY old dSY I^A Axo ^IY naq jas ^XY X^a ^IY nxo 6-*Y 

09 55 05 

©XY *?IY nxo naq uxo <3sy X^A ^IV ^11 oj<j uxo IRA nxo ^as 

5* 0* 5e 

311 uxo ©IY sth ^m, 6j:y ^Ud ^IY ^XY ^XY I^A Axo Jas ^XV I^A 

oe 53 03 

nxO ojcd X^A uxo O-^d 911 tixo sth ias usv naq jcAj, aqj, <3j,L Axo <3sy 

51 01 5 1 

Axo naq ias ^qj, -^Aj, naq Axo 6jiy I b A S-^V *?xy X^A <3sy aqd Axo I^A 

359 <00*> 
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I^A Axo nxo Jqj. ai{d -^qi neq 6jv ojcj I^A JSav <3sv naq eqd old 

5q5 d56 ^g6 5^b dob d^^ dds o6d odd 5q5 b5o :}b5 630 o^q 6oo 



SSI 021 SIT 

^IV <3sv uio A10 ^IV ^xv dsv Axo jas an Axo x^A axi sih xba bxy 
D:=)fi eeo :}56 eo5 oofi qB5 oS5 od^ 33B b55 636 o^tq ibd 5^6 5o5 

0X1 SOT 001 

sth neq Axo nxo jes nxo X^A neq sih nxo aijd naq Axo sAq sth 

9££ oeo b66 bb6 d^d 5o^ ee6 6^6 qqo 5b6 343 no b56 5ce oeo 

S6 06 58 

aqd sAt t?xY ™TO Axo t?XY nxo X^A I^A -*as Old ^IV usv nxo 

883 D H Bob 5:*B 5b6 655 64B 606 6b6 336 036 004 5dd do5 dbb bb6 

08 SZ, 0Z, 59 

dsv naq usv Axo naq sth 6:iv X e A usv ojl£ x e A Axo Axo naq naq 

0^2 :}b6 630 oep b66 £30 dpo 66o 5q5 fi^D D^e odd 636 d55 o56 oqo 630 

09 SS OS 

Axo sth oad neq jlbs ^IV oj^ naq nxo neq ojd x^A -*U_,L Bay <*sv 

36X 666 d6b bd6 ddd 6qo be6 oqo boo 336 odb d6d 3B6 

s^ 0^ se 

naq 6av ojcd aq;d ^apv[ aes ^ujj dsv 5jcv aq;d axi neq bxy -ias axi uxo 
^^x 0B0 Boo on 603 odb q6o 0:^3 5q:} 5o6 6o; 33B 6bd 

oe S3 0Z 

oxa Axo Axo naq nxo Axo naq dsv neq qaw x^A axi dsv ^TY nxo d^j, 
96 5do d66 o55 633 6b6 d55 d^d qB6 330 64B 036 o:}B :;b6 od6 bp6 66q. 

SI 01 SI 

nxo <3sv na T 6j V nsq oj<3 5av ^Ai ^xv ^XV ^Ai ^Hi ^q,L ^IV <3sv I^A 
8^ 5b5 db5 e^o d6o 5^o odd d6d db^ 006 bd6 ob; dob dob do5 db5 d^5 

CS9 <00^> 

se^oovxH^ <zzz> 

(SI9) ■ * (I) <ZZZ> 

sao <i22> 

<022> 

uinoTuiB^nxB uitit le^oeqeuAjoo <ZXZ> 

VNa <CI2> 
8E9 <TI2> 

es9 <ois> 



oee sse 

bxv nsq aes ^xv naq x^A 5jv 

ose sz.e olz 

jctti naq uxo <3sv TRA nxo ^Aj, ^qx aes aqd oj:d ^^S naq Axo ^11 

S9e 09e sse 

^JiL eil Axo Axo ^xv nxo ^qi I^A Axo ^xv nxo naq naq oij 

ose s^e o^e 

dsv el Y OJ d ^©S I^A -^m, ^HiL ail naq 5^v usv cJsv I^A neq 5av 5j:v 

see oee sse 

^Aj, Xba lew dsv *?TY oj<3 t^A Axo nxo ^aw eqd ^HJ, naq 5av oij 
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aAj, jcAj, jqj, jbs ©qd oid ^as rieq Axo exi Jqi, ©II JSS Axo Axo ^TY 



SL1 OLT 591 

nio Jtqi x^a Axo 3©W ^XY nxo naq nai oid dsv *?TY o^d I^A ^HJ, 

091 551 051 SfrT 

iqi ©II naq 5xv usv dsv I^A riaq 5^Y 6av -^Aj, x^A dsv "exv O-^d 

0*1 5ei oei 

I^A Axo nxo ^aw ^m, ©qd naq 5jcv ojid I^A 6^Y dsv nan; aqd o^d 

SSI OZT 5TT 

PXV dsv uxo Axo ©IV ^XY dsv Axo ©II A IO T«A ©II STH I ha ^IV 

Oil SOT 00T 

sth naq Axo nxo naq aas nxo I ©A naq sth nxo ©Md tiai Axo sAq sth 

56 06 58 

aqd sAt pxV 3©N ^xo Axo qaft t?IY ™xo X^A I ©A oj^ i?XY usv ^TD 

08 SL 0L 59 

dsv neq usv Axo neq sth 5;tY IRA naq usv ojtd T^A Axo Axo Tiaq riai 

09 55 05 

Axo sth oid naq jes Jas ^TY oid naq nxo naq ojj T^A aqi 5;cy dsv 

5^ 0^ 5C 

naq 6jcv o^d ©Ud 3©H ^m, dsv ©u_d ©II naq t?xY J©S ©II ^XO 

oe 5£ oz 

o^d ^10 Axo ™©T nxo Axo naq dsv ^©T 3©H I^A ©II dsv ^IV tixo dajj 

51 01 5 1 

nxo dsv naq 5;cy naq oxa 6^Y -zAj, i?XY ^IV -zAj, jrqj, .xqj, i?xy dsv I^A 

^59 <00^> 

uiriDTUiH^rixfi uinTaaqoeqauAjcoo <£TZ> 

iHd <ZTZ> 
SOZ <IT3> 
^59 <0TS> 



S£9 ooQ ^^^6opd6 

503 002 561 

T2TY naq aas ^xv neq x^A ^^Y ^qj, neq uxo dsv I^A ^xo 

qZ9 bboBddepp^ do6 ^^d 6d^ eo5 6^6 55© oot9 5^o 5i?d 5q6 ee6 

061 581 081 

jtA^ jcAj, aqj, ies aqd oid -*©S ^©T Axo ©II ^J, ©II ^:©S Axo Axo ^IY 

9£5 ^>5h 343 6do D5e ©55 o^-e o^e 5d^ ©55 d55 ^06 

5^1 0Z.T 591 

nio ^qx I^A Axo 3©W ^XY nxo neq neq o^d dsv t?IY oxa ^©S I^a ^Hi 

825 ^oe 6^6 ^55 bd6 ec6 oqo 5qo 5oo oe6 ^do o6ts oq5 ddp 

091 551 051 5^1 

^Uli ©II neq 5^v usv dsv I^A neq Qx^ 5av ^Aj, x^A 3©W dsv ^IY oad 

08^ oi-e 5^^ ^5d dp6 6}5 6^3 e6o d6d oe^ 5q5 5q© qe5 gd6 odd 

OfrT 5£I oei 
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9S9 <OTZ> 



S^T 0^1 sex 

u"[0 ^Aj, uxo djrj, dsv oj<3 naq ^apg Axo ai^j, Axo neq 
S£S 5i?d dp:} 6eo 66q. 5dd 630 d56 ddp d65 

oex ssi 02i 

dsv o^d *\TO ^IY J^S ^d I^A Axo dsv neq J9S 6av s^d oid ^IY 

66^ 3^5 ooo 5^5 dd5 553 ofie t}q5 d55 d^5 o^d dd^ d6d D33 6dd 5d5 

SIT Oil SOI 

aqj, naq d^i dsv ^TY dsv *?TY 5^v -*3S neq x^A I^A Axo ^XV sAt 5av 
XS£ 55} oe5 6d5 de5 5d5 o5d 5d:} 6}q 636 5^5 d55 5o5 eep efio 

001 S6 06 

5JCV I^A ^qd Axo Axo naq Axo 5:rv «XV naq jehj, sth i?xy naq aqd uxo 
£0^ :}5d e^5 333 556 355 533 355 d6d 5d5 633 eoe 3D6 533 333 6eo 

S8 08 SL 0L 

5av -^MJ, ojca Axo naq x^A X^A sAo dsv o^d <3sv I^a Axo e TY naq aas 
SSC 55e fioe odd 355 53D 535 335 353 oefi 5dd 3^5 635 366 5d5 533 5d3 

S9 09 SS 

^TY X^A «IY ^lO 5^v bxy ^TY nxo naq uxo dsv X^A ^IY ©II oid uxo 
£0£ 5d5 335 eD5 5h6 d5d 3d5 3d5 5e6 533 5ed 3^5 635 6d6 5dd Bed 

OS 9fr Ofr 

jcas JUJ, X^a ^TO -*©S ail uxo ^XY sth .zqi 5.xv aqd *?TY ^TY ^XY X^A 
6SS 6:= >3 5t?6 303 3312 Bed 5d5 ^bd Sots d5d D33 3o5 5d5 5d5 335 

Se 0e S3 

AXO ^XY X^A fi^V nxo ojj X^A ^XO 0.23 ail uxo sth usv naq 

XIS ^55 5D3 5d5 536 65d 5e5 5dd 336 5eo 5dd 33^ eeo ^eo eD3 r^ee 33^ 

02 SI 01 

jxAj, aqj, djcj, Axo dsv Axo naq jes Jtttfj JcAjj naq Axo 5j:v X^A 5xv ^IY 
£9X 6db 56^ d66 ^©6 d66 5^^ 303 dop q^o 555 55d ^^5 55^ dd5 

S I 
X^a dsv sqd Axo X^A 
gXI 5^5 qe5 ^ q.^ ^65 5^5 D^q^DoS^Se 55eee5q^55 D55^5^D5qe wf5&wfj$5z\f5 

09 HfiefipeooqB q^S^-ee^SSS 6q6q6^5oDD q5^5^5^^^6 D-eoSz^eo^^is Ts£>^&&-eo-e&o 

SS9 <00^> 

I08Z0YXXJ <£ZZ> 

(ses) * * (TOT) <zzz> 
sao <xzz> 
<ozz> 

uinDTuie^nxS uinx aa^oeqeuAjoo <ei2> 

YNO <zxz> 
ses <ii2> 

SS9 <0I2> 



S02 002 S6T 

12XY neq ias exv nan; x^A 5av ^m, naq uxo c3sv X^A ™xo 

061 S8I 081 
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se oe sz 

dsv neq jcAj, t^xy neq ojcd sAq Axo dsv 6:rv T^A -ZU.J, 6^Y sAq naq ex I 
T T 3 ece 666 3126 66b -336 qoe 060 61312 630 oqe 



OS SI 01 

oj<3 eqd nxo nxo 6^v X^A sAq dsv I^A usv neq jes A-[0 dsv ^IV usv 
£9X poo 03:; bb6 12126 66d 636 3^6 636 030 oo^ ^66 ^-©6 t?d6 

S I 
neq eqa dsv -*^S 

gXT D 33 00^ 6^-e oeeqBeeo^e o^^6eooe6o p^d66d^o 6612603361212 

09 d^6^o6^^d6 ^6:30606636 600^00^636 33^6^00663 ^©60603333 6012033^033 

LS9 <00^> 

9TSS0YXH <eee> 
(£9ei) * * (TOT) <ZZZ> 

sao <xzz> 
<ozz> 

uir\OTun23rix6 uinpa^oeqauAioo <£TZ> 

VNO <ZTZ> 
98ei <TT£> 
Z,S9 <0T£> 



S£T 
uxo 

o^t seT oei 

aAjj uxo djtj, dsv ojca neq 33^ Axo ^Hi Axo nsq dsv old nxo i^XY daj, 

SET 0£T SIT 

jlbs au_d X^A Axo dsv neq aas 6av £>u_d ojtd ^XV -zqi naq daa, dsv ^TY 

OTT SOT 00T 

dsv ^XV 6av -*©S naq x^A X e A ^XO ^TY sAq 6jcv 6jtv I^A ^Ud ^xo ^TO 

56 06 58 

nea Axo 6^V ^XV naq aqj, sth 12XY tiaq eu_d uxo 6av ^t-tiL O-^d ^10 naq 

08 SZ, 0Z, 59 

X^A T^A sAo dsv oid dsv I^A Axo ^XV r\aq ias ^IV T^A *?TY t\xo 6^Y 

09 59 05 

*?TY ^XY nxo naq uxo dsv X^A *?IY axi o^d uxo -^i T^A ™xo 

Sfr 0V 5e 

^TI uxo *?TY sth ^qi 6^Y sqd *?TY ^XV *?XY T^A ^xo J^S ^TY T^A 

oe se oz 

nxo oid T^A uxo 01a ail uxo sth ^^S usv naq jiAj, jqj, djij, ^TO dsv 

51 0T ST 

Axo neq ias aqj, aAj, neq Axo £^Y T^A 6^Y ^TY T^A dsv ©qd Axo T^A 

9S9 <00^> 

uinoTuie^nx6 uinTieqopqauAioo <ZTZ> 

JiHd <Z\Z> 
5^1 <TTS> 
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fieo D6e dob 6312 6eo 6op o66 oo6 6t?6 360 eeo 300 bo6 dd6 306 



S£2 0£2 992 

JtAj, aqi jas Axo nxo aqj, I^A I«A nxo ail J^S ^TO -*qi 

X£6 De^ DDe oo; 366 6126 6:*p ooe 036 pb6 6312 3D} 36-6 ^66 

092 992 092 

neq aqd ojc<3 ojcj neq nxo <3sv neq e-[l ojcj ies sAt; exY IRA I^A 

e88 333 ^3D ^3D 630 12126 3126 633 D^e eoo ooq 61212 1206 3123 636 336 

9^2 0^2 9C2 OZZ 

AlO iba A-[o ©xv oid ^xo neq ^en sAq sth Axo eu_d ^TV. -^S aqd 

9£8 366 636 066 eo6 qoD 1266 630 6qe 6^9 066 qo^ oqq eofi 303 033 

see oss sis 

dsv T«A <3sv neq nxo sth ^u.d usv I^A o;td sth 0.23 x^A uxo 

L8L qe6 6qo 6126 dpo oqq qpp 636 1200 6312 ^pd ;od 336 ^oq. 6eo 

0X2 902 002 

sAo PXV dsv neq x^A ^m, naq i2XY Axo X^a ^XV sAi ^XY ^^V 6^Y X^A 

S£L 36} ^36 3126 330 636 6oe 306 066 046 qo6 6pp dd6 360 360 qq6 

961 061 981 

naq nxo ojca X e A <3sy ©IY I^A ^IY ^TO -*qii I^A usv uxo sth ^qi 

X69 ^33 hod 3^6 1126 306 636 306 366 ooe 6q6 od; 6pd oeo 3012 

081 9LT 0LT 

eqd ^IY I^A I^A sAq x^A -Jqjj nxo dsv neq nxo nan; aas dsv naq dsv 

e^9 333 3o6 336 036 6ep 036 ioT9 pe6 3^6 330 6126 oqo eo^ 3126 oqo 3126 

S9T 09T 951 051 

3X1 6^Y ^TO dsv nxo -rqi, T^A sAq ^Aj, daj, sAq naq aqx ^TY ^xo 

g6S 3^12 ^66 -qtsB ^db 5^6 See de^ 66q See 6rm pop 606 366 ooe 

9^1 0^1 5CT 

6jcy 6iV sAo naq nxo ^xo d^j, oaa I^A naq usv ^IV sth sth nxo neq 

^^9 e6o 160 o5q 6qo 6t?J5 6pd 65q pdo 636 633 opp pd5 dpd opo 6©£> p^o 

OCT 921 021 

nxo ^UI, ail I^A I«A ^Ui dsv Axo ^XY uxo I^A 6jcy ^Aj, sAq Axo 

66^ 6e6 fiDP o^P o^6 5^6 dob ^^5 666 006 6pd d^6 q6o 5pp ^66 ooq 

9TI Oil 901 

6jY <3sy dsv Axo neq aqj, aAj, exY I^A neq usv neq ^XV nxo ^IY 

X9^ op6 qp6 ^66 6qq ddp op^ 606 ^^6 i^o ;pp oqo pd6 P"e6 ;op eo6 

001 96 06 

usv sAq jcqj, ^^a ^XY ©TI n IO S TH UXO nxo ^IY Axo I^A eqd ^XY ^IY 

£0^ 3^ 6pp ^op o^q 6d6 3312 pp£ qpo 6po 6e6 oo£> ^66 qq6 006 qo6 

98 08 9^ 0^ 

911 sAq nxo 6^Y ^IY ^xo nxo ^Aj, ^XY dsv ^qi ^XV nxo nxo ^XY naq 

99 e 3^e 6pp 6p6 d6d do6 ^66 pp6 306 3126 6dp pofi ppB 6196 306 6qo 

99 09 99 

uxo -^Ai exv Axo 6jy sth X^A ojca ^XY usv -zqi, sth naq x^A aqd sth 

^0C hpd opq 006 ^66 060 opo 6^6 odd 006 opp dob dpd 6qo 636 dpo 

09 9fr 0^ 

nxo nxo ^xv 6j:y daj, x^A 6^Y nxo ojta B^v uxo ^©S ^qi exY ^xo ^^S 

69 2 6b6 6h6 eofi ^6d 66q 6^6 66o 6e6 odd p5o 6bd 6d^ bob 6d6 ^66 pd^ 



-668- 



dDt2i-ioa 



56 06 58 

©II n IO S IH uxo nio ^xv Axo x^A ©qd ©IV ^IY ©II sAq nxo 6;ev *?xy 



08 SL 0L 59 

Axo nxo jtAj, t?xy dsv ^qi, ^IY nxo n IO «IY naq uxo -JAj, «IY Axo fi.*Y 

09 55 05 

sth X^A o^d hiy usv jqj, sth naq x^A ©qd SJH nxo nxo ^IY djrj, 

5fr 0^ 5e 

XBA 6^Y nxo old 6:tY uxo ^^S ^m, ^IY Axo 3sv nsq .tAj, hxy naq 

0£ 52 OS 

ojd sAq Axo <3sv 6:cv 'I^A -zqi £^Y sAq naq ex I oja aqa nxo nxo 6-^Y 

51 01 SI 

X^A sAq; dsv I^A usv naq jes Axo dsv ^XY usv neq aqa dsv -*©S 

859 <00^> 

uinoTure^nxB uiniia^oeqsuAjoo <ZTZ> 

iHd <Z\Z> 
XZV <TTZ> 
859 <0I2> 



98 CI otb^ 6q^6Bo6e5^ riDD-eeBqee:; 

STfr 01* 

nxo I^A Axo ©qd ©qd uxo sAq ^XY sAq nxo ©II e IY *?IY ^IY neq 6:rv 

£9 CI 3^6 333 ^33 wo 6ee oofi 6t?t? 6e6 6o6 eo6 5dB d5o 

50^ 00^ 56C oee 

dsv ©II rixo nxo ©qd ^m, usv ^Aj, naq jcAj, aqa jes ^XY 5^Y ^IY Jqii 

5X€I w& o^q odb oee d^d 3123 d^^ 303 eo6 efie hd5 eon 

58e 08e 5^e 

uxo I^A usv 3©W ^as 6^Y sth I^a old daj, ^XY sAo sth sth Axo 

L9ZT 6 D 3 ^3-6 oee 6412 o6e d6d opd 6^6 dod 65q. 6d5 063 o^o obd d56 

OAC 59£ 09£ 

X^a 5^Y ©II usv I^A Axo uxo dsv dsv neq x^A uxo Axo naq dsv sth 

6ISI 060 o^e 646 066 6po oh6 ^^d 636 eeo 066 e^o 3126 d?d 

55£ 05C 5^e 

OJtd sth ©II Axo nxo T^A Axo ©qd ies ail ^IY Axo Axo 6jcv u io n io 

I^II eoD oeo Dfi6 6t?J5 036 366 033 ofie o^e eo6 366 066 o5o 6eo 6126 

o^e see oee 

exv ^MlL naq ojra Axo ^IY ©II ^qjj naq Axo sAt axi ^XY ^qjj neq sAq 

££IX ^DB fi^^ 366 DD© ^^O fiHB fiOP D^O fiBB 

sse ose 5ie oie 

nxo naq exv -^Aj, ^XY ^HI, naq ^xv sth nxo sth ^IY «IY ©II «IV nxo 

5Z.0I Sd6 oet; ^dB 6^^ eofi oeo 6efi ;eo 6d6 tsoB d^p pd6 ee6 

soe ooe sez 

3©W Axo ©II nxo usv naq ^aw dsv I^A »TV «IY Axo ne^L Axo I^A I^A 

Z.20I ^66 o^e ee6 ^pb op6 6^6 dd6 id6 366 066 6^6 ^^5 

062 58£, 082 

UXO ^©S ^qi, ^©R uxo Axo *?IY nxo* ©qd Sav uxo oaa exY ^IY ^IY 
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ST^ OTfr SO^ 

u-[Q sAq ^xv sAq nxo axi «IY *?TY naq 6^y dsv ©11 nxo nxo aqa 

00^ S6£ 06C sse 

jzqj, usy ^Aj, naq .xAj, aqd ^IY 6^Y ^TY -*as uxo I^A usy ^^H 

ose sz,e o/.e 

ores 5av sth I^A o;td djcj, exv sAo sih sth Axo x e A 6^Y axi usv I*?A 

S9£ 09e sse 

Axo uxo dsv dsv naq x e A uxo Axo naq dsv sth ojj sth axi Axo nxo 

ose s^e o^e 

X^a Axo aqd -*as axi *?XY Axo Axo 5^Y "TO nxo i=?IY ^qj, naq oj<j Axo 

see oee S2e 

^TY 911 JILL naq Axo sAq exi ^XY naq sAq nxo naq *?XY -zAj, t?xY 

ozz sie oie soe 

aqi naq hxy sth nxo sth ^TY *?TY ail ^IY nxo ^aw Axo eil nxo usy 

00e S62 062 

naq dsv X^A ^XY *?TY Axo naq Axo t©a T^a uxo -*as ^qi ^aw uxo 

S82 082 9LZ 

-*u..L Axo ^IY nxo aqd S^Y uxo Old t?TY ^XY biy .zAj, ^qj, «S Axo nxo 

0Z.2 S92 092 

-iqi I^A I^A nxo ail -*as Axo Axo nan; aqd oad oj<3 naq 

SS2 0S2 S^2 

nxo dsv neq axi ojc^ -iss sAq t=?xY -^Aj, x^A T^A Axo T^A Axo ^TY ojc^ 

0^2 SC2 0£2 S22 

Axo naq qan sAq sth Axo -*as aqd ^XY aqd dsv T^A dsv naq nxo 

022 ST2 012 

sth and usv X^A o^d 3apq sth old I^A ^as uxo sAo ^XY dsv naq x e A 

S02 002 S6T 

naq ^XY Axo x^A ^TY sAq t?XY B^Y 5jy T^a naq nxo old x^A dsv 

061 S8T 081 

^IY I^A ^XY Axo Jqii T*?A usy J9S uxo sth Jqj, aqd ^IY T^A I^A sAq 

SLT 0LT S9T 
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T89 <0T£> 



0ST S^T 
X^A sAq ex I .xAj, 6^v ^xo eqa sAq 

0£T SeT OCT 

jtAj, 6av ^Aj, nxo ^TO -*©S ^:qjj ©qd d^cj, nxo nxo <3sv dsv neq usv 

SST 0ST STT 

eqd usv ^TY o^d eil nxo ojd ^TY ^Aj, x^A o;cd -^qii ^^S T^A <3sv aqd 

0TT SOT OOT 

^qj, *?TY <3sv 3TI neq .xqi en nxo neq x^A c3sv ^xv Jes Axo X^A ^HJ, 

56 06 58 

©XY sAq aAi x^A nxo ^TO Axo Axo ail <3^*L Axo ^as sAq OJd ex I 

08 9Z. 0Z. 59 

nxo ^m, T^A T^A -*q,L Axo ^TO ^TY <3sv Axo nxo 6-^Y ^as 

09 55 05 

aes neq exi eqd usv nxo 6.xv Axo o-*d neq oaj sAq eqa o^d neq aes 

Sfr Ofr 5e 

nxo daj, -zttiL fi^Y Bav Axo ©II T^A oid uxo ^TO ;aw ^qi, J:qj, sAq 

oe sz oz 

sAq eqd sjH sAq neq dsv nxo o^d ^TI sth daj, oad law dsv ^qi, Axo 

5T 01 ST 

<3sv ^TO STI ^TI ^TO <3sv 6j:v Axo uxo *?TY &*Jj ©TI ^TY Axo ©II 3 e W 
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1201 



dsv ©u_d T^A I^A ^m, 6av usv Axo .xAj, I^a nai x^A 6;tv dsv 
3bB qqq. o^B qqB Bop oBo :}BB De; q^B B^o BqB BBo di?B 



062 S82 OSZ 

riXO naq sth eqd Sjv neq Axo Bav ^IV riaq x^A uxo sAq nxo ^XY dsv 

6^6 6e£ > oeo oqq ^60 B33 3BB oBo 406 Bqo 636 6bd 5bp BeB BoB 3bB 

SLZ OLZ S92 

Bj:v Axo naq Bj:v uxo 43JaE nxo -*m, OJd ^m, dsv sAq sth ^qjj I^A 6^Y 

X£6 oBo dBB Bqq t}Bo Bhd B^b BeB Boo 6db 3bB Ben q^o Boh BqB qBo 

092 SSZ OSS 

©II I^A dsv uxo nxo axi ©II oj: d Axo dsv dsv naq dsv Axo -x^i i?IY 

e88 3^6 qi?B BHD BhB oqe Bod 3BB 3126 ^hB B^d ^efi BBB ^De BoB 

s^s o^s see oes 

jAj, sth sAo am, PXY Axo exi neq sAq x^A Axo B-iY J9S -^Aj, t?xv uxo 

ge8 BoB qBB B33 Bbb BqB qBB r^Bo oBe ^1 BoB Beo 

SSS OZZ SIS 

sth ^Ajj ojcd Bav ^XV Axo 3©IaI ©Hd cued neq -*©S sth sth ©II 

ISL 6oB 3B6 S^T? 333 Bo} Boo Bqq 03a dbd qeo qq-B 

OIS SOS 00Z 

usv H9i x e A Axd ^xv djj, qepj nxo sAo naq dsv o^d ojd nan; exi 

GeZ, 3^12 B^^ BqB qBo qBB qoB BB3 B^h BbB qBq B^^ qBB Boo Boo Bqq q^B 

S 61 061 S8I 

UXO ©u.d B;rv ^IV naq x^A ©II ^xv dsv ojj dsv -xAj, Axo usv X^A 

X69 6^ 333 3Bo 3dB B^^ ^^B BoB 312B Boo ^^6 ^BB B^B 

081 0/.I 

a II n IO ^TV X e A uxo dsv 9U.d ^XV sAq 6jv sAq Axo T^A ^IV dsv sAq 

e^9 BeB qoB oqB Bho obB z\z^z\ BoB Bbb BBo Bee ^B6 q^B BoB qeB 6ee 

S9T 091 SSI OST 

OJd aqd o^d X^A sth ^Ud 3^d ojd X^A usv sth usv t\xO ^IV ^XI ^Ai 

565 ^00 qq^ Boo B^B o^q 333 Boo ^^B ^ph ^po obb BhB BoB q^-e 

5^1 0^1 sei 

Bav naq usv ™xo sth usv Axo T^A T^A ^TV I^A T^A ^©W oad ^Aj, 

L^q 3B0 B^r\ obb BhB r^-eo dbb qBB B^B q^B BoB 33B ^r^B bbB Boo 

0£T SSI 021 

dsv usv nxo ^IV T^A 6^V Axo neq neq dsv sth neq sAo sth Axo nxo 

66^ ^^B r^ee BeB ^oB B^B ;6d qBB B^ri ^tsB obo B^^ oBq dbd 06B BtsB 

5TT 0IT SOI 

sAq ias XHA nan; neq x^A ^IY sAq sAq x^A uxo ^IV -^qi dsv ^qi ©qd 

IS^ S^B B^^ -6^1 B^B qoB Bee Bee BqB Beo BoB ;db DBfi ^db o^a 

001 S6 06 

jlbS d^i sAq ^XY 6-^Y o^d Axo ^d nxo nxo ^IY nsq 0^,3 ^XY sqd nxo 

C0^ ^S'e BB^ Bee 30B BBb Boo 06B oq^ BeB BeB BoB ^^o Boo qoB 0^4 B^B 

S8 08 SZ, OA 

nxo Sj:v neq uxo nxo ©II ^qj, dsv ©II ^as nxo "©lY 6j:v ©II ^IY 

55^ BeB 660 B^q Bho BbB 33s Boe dob ^bB q^e Boq 106 0B0 qq-e BoB 

S9 09 SS 

uxo 6-XY aqj, ©qd ©qd daj, usv dsv o^d dsv e^d ^Aj, Axo ^IY 
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OLZ 593 093 

njo ^M.L o^d JUJ, <3sv sAq sth ^HiL I^A eil T^A <3sy uxo nxo 

553 OSS 5^3 

©11 ©TI OJ d Axo <3sv dsv naq dsv Axo -*t[X *?IY -*Aj, sth sAo at[j, t=xy 

0^3 se3 oe3 533 

AXO ©XI na T sAq x^A Axo JAj, uxo sth ^Aj, oaa 6jrv ^XY 

033 513 0X3 

Axo sqd oid naq au_d sth sth axi usv naq x^A 6^Y Axo 

503 003 561 

^XV dax ^epq nxo sAo naq dsv ojj o-^d naq axi uxo }3H aqd 6^Y ^IY 

061 581 08T 

naa x^A ©XI «TY ojcd dsv JAj, Axo usv X^A en n IO e IV IRA uxo 

SLI 0LI 591 

dsv ©u_d ^IY sAq 6av sAq Axo X^A ^IY <3sv sAq old eqd OJd I^A sth 

091 SSI 0SI 5^1 

au_d su_d OTd X^A usv sth usv nxo ^XV ©XI ^Aj, 5^v naq usv nxo sth 

o*t sex oex 

usv Axo X^A X^A ^XV I ©A I ©A nxo ojrd ^Aj, dsv usv nxo ©XV X^A 

531 03X SIX 

6av Axo neq naq dsv sth naq sAo sth Axo nxo sAq jcbs X^A neq neq 

0XX SOX 00X 

X*?A ^XV sAq sAq x^A uxo ©IY ^u_i <3sv ^Mi ©qd J©S daj, sAq exv 6^*Y 

56 06 58 

o^d Axo ^u.d nxo nxo ©IY naq ojd ©IY ©u_d nxo nxo neq uxo nxo 

08 9L 0L 59 

©XI ju .lL ^qJi <3sv ^XI «S nxo «IY S.ZY ©XI e IY uxo 6^Y -zu.,1 sqd ^qd 

09 55 05 

daj, usv ^es <3sv Old dsv -ZU.il au_d -zAj, Axo ©IY nxo ©XI d:tx Axo 

Sfr 0^ se 

Axo S^V nxo ©IY naq au_d J9S naq sAq i?XY X^A ©XI Axo ^qi J9S 

oe 53 03 

dsv ojLd sAo Axo ©Hd -*u.i naq x e A ^u_d uxo S^v nxo nxo oid ^xv ^XV 

5X OX 5 X 

aes ojd usv Sj:v X^A nxo oid Jias ojcd ^m, ^aw S^v uxo 

389 <00^> 

uinoTuieqnx^ uinT^aqDeqauAjioo <£I3> 

iHd <3X3> 
£0e <XX3> 
389 <0X3> 

^^0X ^S=> efio^qq^oBq ^^;qo65BBa 

soe ooe 563 



-936- 



dDl3l-ID9 



OST S*T 0*1 

ujo sAq njo ^IV dsv B:tv Axo naq B^v uxo nxo ^qjj o^d ^m, dsv 

^8* Beo Bee BeB BdB qeB dBd dBB B33 q6o 6eo Bqe 6p£ ^db 6oo 6d? qeB 



sct oei ssi 

sAq sth I^A ^11 T^A dsv uxo r\-[o axi an oa<j Axo dsv dsv 

Bee BDe 6^6 z\Bo ^6 qeB BeD BeB l^e o^e Bdd qfiB qeB qeB 

031 SIT Oil 

rL3i dsv Axo aqi exv ^Aj, sth sAo aqx exv Axo ^11 naq sAq x^A Axo 
88 € qeB BBB }De BdB qeq dB} Doe BdB qBB qqe Bqq Bee B}B qBB 

SOT 001 S6 

B^v -zAi ^TY uxo sth -zAj, o^d Bav ^XV Axo l^W aqd -*^S ojcj naq 

0*£ qBo oBe qeq BdB BeD qeo qeq Boo dBd BoB t}BB Bqe 603 Bdd 633 

06 S8 08 SA 

aqd -*as sth sth exi US Y nai x^A Axo e IV d^i 3ap$ riTO sAo naq 

£6£ 3Be oeo qeD qqe qee B33 B3B 3BD qBB ^oB BBq. Bqe BeB qB^ B33 

OA S9 09 

dsv ojt<3 ojd naq axi uxo au_d 6^Y ^XV neq x^A axi ^TY dsv oj<3 

3^-6 Bdd Bdd Bqq qqe Beo Bqe 33:} ^Bd ^dB Bqq qqB qqe BdB qeB Bdd 

SS OS S* 

dsv -zAj, Axo usv X^A ©II nxo *?XY I^A uxo dsv ^u.d ^XV sAq Bjlv sAq 
96X 3^3 3^B qee B3B qqe BeB ^dB d^B BeD DeB BdB Bee BBd Bee 

0* se oe 

AxO I^A *?TY dsv sAq ojd aqd oj^ X^A sth su_d ©qd oad x^A usv sth 
8*x 3BB q^B BdB qeB Bee ^dd Bdd BqB qeo D^q Bdd 44B qee qeD 

S3 0Z ST 

usv nxo exv axi ^Aj, Bav neq usv nxo sth usv Axo T^A T^A ^TV T^A 
00T 6i?f5 BdB qqe qeq ^Bd 633 Dee BeB qeD Dee 3BB BqB q^B BdB q^B 

0T ST 
XeA nxo 3aR Old dsv usv riXO ^TV X e A 

SS 33B eeB Bqe Bdd qeq qeB qee BeB ^dB B^B^B D^BBeq^Bqq ^960^06^^0 

C89 <00*> 

TSCTOVXHd <ZZZ> 
(6SS) * * iZZ) <ZZZ> 

sao <\zz> 
<ozz> 

uinDTiue^nxB umTaaqoeqauAaoo <£JZ> 

YNQ <ZTZ> 
ZSS <XTZ> 
£89 <0T£> 



soe 

dsv aqd T^A 

00e S6£ 06S 

X^A £av US V Axo ^Aj, x^A tiaq x^A <3sv nxo naq sth aqd Sav 

S82 082 9LZ 

naq Axo «XV naq x^A uxo sAq nxo ^TV <3sv Bj:v Axo neq Bj:v uxo 



dDt3l-I09 



<ozz> 



YNd <ZXZ> 
SLS <TTZ> 
589 <QTZ> 



dsv eqd T^A 



SLI 0<LI S9I 

X^A ^m, Sav usv A~[0 -zAi x^A neq x^A 6^Y <3sv nxo naq sth eqd 

091 SSI OSI S*I 

naq Axo fi^V ^IY tieq x^A uxo sAq nxo ^XY dsv 6^Y Axo 6av uxo 

o^i sei oei 

qeH nxo ^qi ojcd -iHi olsv sAt; sth -*u.lL T^A 6-*Y eil IRA <3sv uxo nxo 

SSI OSI SII 

^11 ^11 0.2a Axo dsv <3sv dsv ^IO J^lL ^IY -^Aj, sth sAq jiqj, i?XY 

Oil SOI 001 

AxO ail naq sAq x^A Axo £^Y «S ^XY uxo sir jcAj, ojtd ^XY 

S6 06 S8 

Axo ^Md J©S old naq oqd -^S sth sth ©XI usv naq x^A 6xv Axo 

08 S£ 0L S9 

t=XY djrj, qew nxo sAo neq dsv ojj oaa naq axi uxo ^ew su_d £>^Y ^XY 

09 SS OS 

naq I^a ail *?IY dsv o;rd dsv ^Aj, Axo usv I ©A ail nxo *?IY I^A uxo 

s^ o^ se 

dsv ^qd ^IY sAq 6av sAq Axo X^A ^XY <3sv sAq o^d s>u_d old X^A sth 

oe sz oz 

aqd ©qd o^d X^A usv sth usv nxo ^XY ©11 ^Aj, 5jv neq usv nxo sth 

SI 01 SI 

usv Axo I^A X^A ^IY I ©A I^A nxo ojj jtAj, dsv usv nxo ^XY I^A 

^89 <00^> 

umoTure^nxB uitit je^oeqeuAioo <£TZ> 

iLHd <ZTZ> 
6LT <IIS> 
^89 <0I£> 



S8S o&o 

dsv ^u_d T«A I«A usv Axo ^AL 

6£S ©603333063 ^^^^o6to^ 3©6 333 036 336 6oi? o6o d^b 366 o©3 

0Z.T S9I 091 SSI 

X^a naq x^A 6^Y <3sv nxo naq sth sqd 6^Y nsq Axo ^IY tieq x^A 

££S 336 630 636 66o otsB 6t?6 633 Deo 033 360 633 366 d6d 306 630 636 
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UXO Axo ^xv exv «IV ©II ©II I^A dsv exv exv -*u_,L nio exv ^IV 

Bbo :}BB ^d6 boB :}dB ^e o:*e o^B oeB 306 606 :;Bd ddb BbB BoB }dB 



56T 061 58 T 

naq dsv sAq aqj, Axo jcm, sth sAo naq aqj, x^A J^j, usv nxo 

X69 -B^o :}bB Bbb Bob dBB qoe dbd dB^ B:}q ;db q^B 6db dd^ dbb BbB do^ 

081 9LT OLT 

Bav ^m, t\aq naq Axo axi oaj B;cv ^xo x^A ^u_i I^a Axo Bav 

060 ddb B^d B:}B B^d oBB :}^b boo 060 qBB 33B dob d^B dBB ;6o 

59T 09T SSI 051 

^TO ©TI I^A I^A I^A sAq bxv Axo dsv naq nxo T^A Axo aqa Bay B;rv 

ggg dBB 33B d^B 33B :nB Bee BoB 066 ^eB ^;o BeB q^B dBB 033 qBo ^60 

S^T 0^1 5ex 

naq naq Jtas ©11 I9S Axo usv ojd ^Mi sAo o^d naq ojcj exv ojd 1^x0 

£^5 Bqq 5^1 oBe o^b ooq 3B6 :}bb fioo odb OB:* bod B^d bdd 3dB boo BbB 

oex 5 ST OZT 

usv neq x e A n^q sAq Axo naq usv I^A OJd sth neq Axo dsv ^TV dsv 

66^ 61213 oBB B^o obb BqB 300 dbd B^o oBB ^eB qoB 3bB 

5TT Oil 50T 

sAq bxv ojj dsv ^11 B^v nxo naq x^A exv usv nxo dsv nsq sth sAq 

15^ Bbb ^oB boo ^bB 34B 0B0 BbB B^o B^B ^oB obb bbB obB B33 obo Bbb 

001 56 06 

oaa naq ojca naq uxo T^A ^11 ^AL Axo sAo aas dsv dsv usv usv 

£0^ 300 B^^ ;dd Beo BqB qqB ob^ ^BB ^ob oBq. ^oq ^eB ^bB obb obb 

58 08 <=>L 0/. 

naq nxo dsv ail I^A ^TV eqd naq nxo nxo uxo -*u.J, T^A dsv ^IV ojcj 

55£ S^o bbB :}eB o^b o^B r^oB oq^ 330 BbB bbB Bbo Bob o^B ^bB qoB qoo 

59 09 55 

naq dsv sAq Bjcv exi usv T^A ^11 uxo nxo sAo dsv Bav sth 

Z.0C 60; obb B36 ^BB ^^b Bbo BbB ^B^ obB ^Bo ;bd 

05 5^ 0^ 

sAq ^aH sAq x^A ^Aj, jcas sth exv ojd dsv dsv Axo T.eA naq x^A 

652 6^12 Bbb B4B OBq ^o^ obo oBb BoB boo obB ^bB 4BB B^B Br^o BqB 

5e 0E 9Z 

^IV naq Axo oid I^A ^11 Axo sAq nxo sAq naq exv ^IV ieA Bjcv 

TTZ oob 006 q^o BBB Boo Bt}B ^^b BBB bbb BbB Bbb 633 BoB ^oB ^^6 060 

0Z 51 01 

UXO ^xo T\9q dsv ^IV ^Ud ^11 ^xo ^IO ^Ajj naq usv ^IO dsv naq 

£9X Bbo bbB B^^ obB 00B oqq ri^B bbB BBB 0B0 ob^ b^^ obb bBB ^bB ^^o 

5 I 
sAq ax I exv ^qj, l«A 

5X1 o^b boB qoB BqB oBBBoBb^bb ^bbBB^BBBb bbbBB^^ooB Bbb^B^^bB^ 

09 ^^BqB^BoBB ooq^BqBBB^ BBBBqBoBBq bBbbBo^B^^ BBBeoBfiaeB E>&vE>56ii&^ 

589 <00^> 

T9^00YXH <ZZZ> 
(356) * * (TOT) <ZZZ> 
sao <TZZ> 
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SLT OLT S9T 

neq Axo ©II o^d 6^Y Axo I^A X^A ^TO 6-*Y ^XO 3X1 T^A T«A T B A 

091 551 OST S1?T 

sAq b-[v ^TO <3sv tiaq nxo x^A Axo 3U_d 6^Y 6^Y naq naq i9s an jibs 

o^i sex oei 

Axo usv oid ^n-ti sAo oj^ naq OJd ^IV oxa nxo usv naq x^A nsq sAi 

SSI , OST 9TT 

AXO naq usv T^A oaa sth neq Axo <3sv ^TY clsv sAq exv o^a dsv 3X1 

OTT SOT 001 

6j:v nxo naq x^A ^XV usv nxo <3sv neq sth sAq ojd naq oid naq uxo 

S6 06 S8 

I^A 3X1 Axo ^Ui sAo aes dsv dsv usv usv naq nxo dsv 3X1 T^A 

08 SL 0L S9 

te?XY aqd naq nxo nxo uxo T^A dsv ^XV oid naq dsv sAq 5av 3X1 

09 SS OS 

JC3S usv X^A ^TO 3X1 uxo nxo sAo dsv B^V sth sAq qen sAq x^A .xAj, 

s^ o^ se 

-*3S sth ies ^XY oid dsv dsv Axo I^A naq x^A iqi ^XY naq Axo ojtd 

0£ SS OS 

I^A 3X1 Axo sAq nxo sAq naq i=XY ^XY X^A S^v uxo nxo naq dsv ^XY 

ST 0T ST 

3u_d 3X1 nxo Axo fi^Y ^Aj, nsq usv Axo dsv naq sAq axi i?XY ^qi, X^A 

989 <00^> 

uinDTui-e^nxB uiniie^DeqsuAjoo <£T3> 

iHd <3T3> 
^83 <TT3> 
989 <0T3> 



083 

neq Axo ^TY naq sAq nxo ^TY 

SLS S5d od^p^^o^ BDPoePBee; d^d h66 306 630 6pe 12126 ^oS 

SZ,S 0Z,3 S93 

6aV nxo T^A X^A usv sth X^A naq 3u_d ^XY ^Hi naq oid Axo T^A 

Xe6 o&o 6t?6 o^6 n6 dbd 636 033 nofi ^6d dob 6^0 ^oo o56 336 

093 SSS 0S3 

^TO Axo oid usv oid J3S X^A ©TY Axo *?XY X^A nxo djrj, X^A dsv o;id 

£88 366 ^fiS see ^3 ^6 606 066 od6 036 bb6 66^ 6^6 dp6 odd 

5^2 QfZ 9ZZ ozz 

sth T^A dsv ^TO nsq naq sAq Axo <3sv sAq iss x^A Axo T^A dsv 

ge8 oe6 066 633 o56 oe6 Bee oBo 00^ 066 d^5 3^6 

SSS OSS STS 

naq X^A ^XV ^XY ^xo o^d sAq x^A ^3W c3sv ^XY naq ^aw sth o^d 

L8L 6^6 606 pd6 o65 eoo 6qe oe5 pd5 dob dbd 6do 

0TS SOS 00S 
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5od qqe oia^x q6fi 3312 d^o 6d6 636 o65 m on 6od 6^5 6qq opd oeo 



58 08 SZ. OL 

nio sAo qapq jes ^Aj, an oia exi nxo B^Y X^A naq x^A naq nxo nxo 
gg£ 5e6 363 6qe D04 6oo oz\ts 6126 ^6d 6qo 336 6qq 6126 ecfi 

59 09 55 

sth Axo nxo ^es sqd .ziIJ, sAq nxo naq x^A ^HJ, o;ra dsv nxo sir 

£0£ 366 303 on 5dp 6i?6 6^d 6q6 qop ooe odd 3126 6126 :}T2D 

05 5^ 0^ 

neq Axo *?TY sqd ^qj, nxo sAq jxAj, *?XY £^Y *?TY T«A 6-*Y *?TY old aqj, 
65 2 &^\o ^66 6d5 ^oe ep6 Bee db^ 6o5 J5J5e 306 6q6 e6o 306 eoo odh 

5e oe 52 

nxo neq nsq Axo nxo 6jv dsv o^d dsv nxo ^TO I^A ^TY ^TI na T naq 
XX2 "e^B £>33 6qo d56 t2"b6 d£d 312.6 bdd 3126 6126 qf56 646 qofi 0312 oqo 

02 51 01 

nxo Sav ©II ^XV t^XY -*q,L ^XY 6j:v nxo nxo dsv sqd nxo Say I^A ^IY 
e9X 360 3312 6d6 ^d5 poe eo6 d6d 6126 £126 3126 oqq. 6126 d6d 436 1206 

5 T 
"BXY sth usv dsv X^A 
5XT ^06 3126 636 DoeeoG5e66 ee6^peee6fi DD^BB5e66e dbobo666p6 

09 ^o6dd^6bb6 66Doqqe6^5 BqeBoqeoDD 5hd;p6pod^ ^Bo^B^DoBq eppB^D^Doe 

£89 <00fr> 

^TSTOYXH <ZZZ> 
(889) * * (TOT) <ZZZ> 
SOD <T22> 
<022> 

umoTureqnxB uinTJca^DeqeuA^oo <£X2> 

YNd <2T2> 
TTZ. <TT2> 
£89 <0T2> 



082 9LZ 

neq Axo ^TY naq sAq nxo ^XY 6^Y nxo T^A X^A usv 

OAS 592 092 

sth T^A naq aqj ^XY Bav ^qi, naq o^d Axo T^A ^TO ^TO o-^d usv oxa 

552 052 5^2 

T^A «TV Axo ^TY T^A nxo <iJJ, T^A dsv ojtj sth T^A dsv Axo naq 

0^2 5C2 0C2 522 

t\&<j sAq Axo dsv sAq 5av ^BS T^A ^TO T^A dsv neq x e A ^TY ^TY ^xo 

022 5T2 0T2 

old sAq x^A law dsv ^TY ^tqi naq qew sth oid uxo ^TO ^TY ^TY ^XY 

502 002 56T 

9TI 9 TI T^A dsv ^xv ^xv Sj:v nxo ^xv ^xv neq dsv sAq Axo 

06T 58T 081 

■xqj, sth sAo naq aqj, x^A usv nxo ^^S ^j:v B-XV ^qi, neq ^bh 
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exY <3sv sAq nxo X e A naq exY <3sy ^XY axi tixo -ias JL Ui naq Bjy 



SSI OST SIT 

n IO ^-[O T^A o:td B:cy sAq ^XY aijd ^^W <3sy ^IV naq Bjcy ^IY naq 

Oil SOX 001 

sAq jas naq Axo J-qj, I^A sAq Axo ^as sAq Axo OJtd axi Axo ex I 

S6 06 58 

sth exY I^A Axo 3ttd aqd o;rd T^A neq sjh sth nxo sAo Jas ^Ai 

08 SZ. QL S9 

3X1 ojcd ail nxo Bjty I^a naq T ^A naq nxo nxo sth Axo nxo Jas aqd 

09 SS OS 

Jtqj, sAq nxo neq x^A -*q»L oid 3sy nxo sth naq Axo bxy aqd -^m. 

S^ 0^ S£ 

nxo sAq JtAj, exY Bjey ^TY I^A Bjcy ^IY oad nxo nsq naq Axo nxo 

oe S£ 02 

Bjey <3sv oj: d <3sv nxo Axo I^A ^IY ail naq nan; nxo Bjcy axi ^IV ^IV 

ST 01 SI 

^TY Bjcy nxo nxo <3sy aqa nxo Bjcy T^A ^TY ^TY sth usv dsv X e A 

889 <00^> 

uinoTuieqnxB uinx aa^oeqauAaoo <£XZ> 

iHd <ZXZ> 
961 <!!£> 
889 <0TZ> 



XXL o~e& ^^^DrjDo^p^ 6DEB6^Bee^ 

S6I 061 S 8 1 

sth Axo Bjcy axi naq jss aqd I^A nxo ^TY Bjty ^9S ^TY ^TV usv 

889 dbo BBB 55d qqe 5^D dd^ oqq B^B BeB qoB dBd dd; dd6 qoB 

081 SLX 0LX 

usv sAq a^d Axo ^TO Bjiy I^A ^TY ^as ^hj, I^A ^TY ^XO o^d 

oe? fiee ^56 oBB oBd 5^5 5o5 qoq. 6d? Boe Doe 5^5 qoB qBB ^dd 

S9T 091 SSI 0ST 

sAq Bjty ail ^xo Bjcy ^aw exY l^W sAo naq sth nxo ^TY nxo ©11 T^A 

565 Bee ^Bo oqe eBB oBo Bqe ddB oBq Bqo dhd BeB 306 ee6 t^e B36 

s^i o^x sex 

X^a HXY I^A ^IY uxo ^IY ^3sv naq sAq nxo T^A naq exY <3sy ^XY axi 

L^q 5^5 dd5 5^6 dd5 fieo dd5 Bee ee5 oq5 d^d ^o5 ^e5 5o5 ^^e 

oex SSX 0£X 

UXO JSS -^qi naq 5jty nxo ^XO X^A uxo o^d Bav sAq exY aqd ;aw <3sy 

66^ 3^ Baa ^Bo BeB Beo ^qB 6eo qoo eBo Bee 306 Bqe qeB 

SIX 0XX SOX 

exY naq 6jy ^XY naq sAq ias naq Axo ^Ui X^A sAq Axo ^as sAq Axo 

XS^ BdB e^q qBo BoB Bqo Bee Doq Bqo oBB qoe 6^6 Bee oBB ooq Bee qBB 

00X S6 06 

ox& axi xArL Axo axi sth ^XY X^A Axo aqd aqd QJd X^A naq sth sth 



-Z£6- 



dDl3l-I09 



005 



o63eo63ei?3 006 oee d6p 6612 b66 306 306 631? 003 6612 003 360 



SIT Oil SOT 

Bay ^TY T^A T^A ^TY T^A dsv i?XY sitd JMi 6jtv old axi old 12XY sAq 
X5^ ^60 006 336 636 606 036 0126 306 333 3012 360 1200 oqe 600 eo5 bbh 

00T 56 06 

ojcd sAq sth ail -xtu, T e A ™xo I^A *?XY sth nax exY <3sv eqa sAq t?xv 
eot> 000 61212 3^0 0312 dob ^36 12126 636 606 3^o 330 606 3^6 333 306 

58 08 5£ 0L 

3ew i^a ^XY <3sv ^TY TITO ^m. ^IV X^A ^xo ^11 naq dsv 6^Y 

55£ 63^ 636 306 3^6 606 303 12^6 6ds 006 636 6oe 6e6 0319 633 3^6 6612 

59 09 55 

old Axg nxo x^A ©11 nxo ^XY I^A neq neq T2XY naq 12XY A TO jA iL 
£0£ 003 ^00 066 ^6 636 D^e ©126 306 336 633 633 1206 633 606 066 db; 

05 5t> 0t> 

dsv X e A -ZL{iL dsv -IBS naq dsv dsv ^©S ^TY Axo ^TY ^IV dsv ©Hd dsv 
652 3^6 P36 ooe 0^6 003 330 dbB 3^6 0612 006 366 1206 006 3^6 033 3^6 

5e oe 52 

^BW 3^lL sAo aqi I^A <3sv T^A ^11 ^Ud oj<j uxo Axo uxo nxo sAq nxo 
XXZ fi 3B 6^3 063 0012 036 3^6 ^36 33^ 033 000 066 ^^o 

02 51 01 

aqa dsv eqd X^A Axo sth sth Axo sqd sAo nxo riaq Axo sAq naT nxo 
e9X 333 og5 033 636 366 0120 0120 1266 033 330 066 eee 330 pp6 

5 I 
aXI 6av dsv ^XY 39p\[ 
SXT 33^ 36o 3^6 306 63^ doeo;opb66 1266361212606 63633120600 63363^6336 

09 3060126661212 031236120003 63^60120636 0606363666 631206126663 1231201206303 

689 <00t>> 

9XSX0YXH <ZZZ> 
(06*) * * (TOT) <ZZZ> 

sao <xzz> 
<ozz> 

uinoTuiH3nx6 uiriTJte30i2qeuA.ioo <£XZ> 

vNa <zxz> 
ei5 <xxz> 

689 <0XZ> 



061 581 

naq ies end X^A n-XO exY 6jc V aB S 

5Z.T 0Z,X 
6av T^A ^XV J:qi ^m, I^A 

09T 551 

33R ^XV sAo sth nxo *?XV 

0^1 



561 

sth Axo 6^v 311 
081 

^IV ^IV usv usv sAq at[d Axo ^xo 
59T 

e IV Axo old sAq 6jcv ^XI ^TO S-^V 

051 5t>T 

^IO BII I^A I^A ^XV T^A *?TY uxo 

sex oex 
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OZ 91 OT 

jqi x^A usv T^a 911 Axo I^a neq sAo Axo oia axi 

£9X 30"B oq£ ^ee oq6 643 363 o6o ^56 5dd o^e ooe 



5 I 
IBS I © a usv ^aw 

09 oB^DBoeeDB -efi^er^q^&b 0660606366 d6^d^6dg6o eoD^B^B^ofi 3663006^3 

169 <00^> 

9T9T0YXH <£ZZ> 
(396) * ' (TOT) <ZZZ> 

sao <tzz> 
<ozz> 

uinDTui^^nxfi uinx ^e^oeqeuAjcoo 

VNa <3T£> 
9Z,6 <TT£> 
169 <0TZ> 



oei 

^XY usv 

SSI OZT SIX 

jes Axo ^TY HXV ^^W Jas sAq 6jv -Z^S £^Y 6iv ^TY I^a T^a ^xy 

Oil 901 001 

XRA dsv ^TV ^u.d ^HCL 6av °^d ^11 Old ^TY sAt; oid sAq sir exi ^^li 

56 06 98 

I^A nxo X^A «xv sth naq i?XY <3sv eqd sAq i=?XY ^SR I^A «IV ^sv ^xy 

08 SZ. 0*. 99 

nxo Jqj, ^IV T«A ^m, nxo ©II naq dsv B^Y ^©S OJd Axo ^xo I^A 

09 99 09 

^11 i^TO ^IY I^A naq naq ^XY neq ©XY Axo -zAj, dsv I^A ^qj, 3sv -*3S 

9^ 0* 9e 

neq dsY dsv -*^S ^IY Axo *?xy ^TY <3sy aqd dsv daj, sAo aqj, x^A 

oe sz oz 

dsv I«A ^TI ^qd oid uxo Axo uxo nxo sAq nxo ^Ud dsv eqd I ha ^TO 

91 01 9 1 
sth sth Axo aqd sAo nxo naq Axo sAq naq nxo ^11 £^Y <3sv ^TY ^©K 

069 <00fr> 

umoTure3nx6 uinTaa^oeqaxiA^oo <£TZ> 

J.Hd <ZXZ> 

OCT <TTZ> 

069 <0T£> 



ei9 o^b oot^qtmSe 

Oei 931 021 

^XY usv ^^S 6-^Y ^10 ^XY ^IY ^^W sAq 6;iy x&S ^Y 
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ie6 



e6o 66; 6;; eoB ooB ;;6 ;e6 ;;6 ;o6 oefi 66e eo; e;6 boo o;6 ;e6 



09S SSS OSS 

sth TBA £^Y I ha Aio d^j, exv Axo ^aw sir exv «S I^A ^IV -*qx I^A 

£88 D12D 6;6 o6o 6;6 ;65 66; eo6 e66 6;e ^bo bd6 ;o; 5;6 eo6 dob 6;6 

s^e o^s see oes 

^XY ^TY -*qx *?XY o^d dsv ©XV <3sv exi osca aqj, x B A dsv neq Axo 

5^8 6o5 eo6 ooe eoB bod oeB 006 ;e6 000 ooe o;6 ;e6 e;o dBB ^60 

SZZ OZZ SIS 

dsv sAt Bjy I^A Axo ^TY nai eqa 6jv sAq 6av ^as *?TY Axo I^A naq 

£8L B^B 060 6;6 066 ;o6 5;o D^q eBo 6bb BBd 00; eoB e66 6;6 630 

OTS SOS 003 

911 old sqd old Axo ^11 aqd nxo o.Ta neq exv u IO neq uaq 

6 =>^^> =>3; ^66 ;d; ;;; 6e6 000 6;o eo5 bpo 6;o 6;; 

S6I 061 S8T 

djcj, usv dsv riXO 6j Y sAq exv ©qd Axo naq Axo o^a dsv neq x^A 

X69 opp oeB eefi ;6o pd; pee 006 ;;; ;66 6;; ;65 boo ;e6 ;;o 6;6 

081 0LT 

©II uxo usv nxo ^TY I^A Axo *?TY exv *?TY exv I«A naq dsv 

oqp 6eo oee ee6 006 6;6 ;66 306 306 ooe 006 060 006 o;6 ;;o ;e6 

S9T 091 SSI 0ST 

dsY naq x^A ^TY sih X^A dsv exv X e A T^A dsv Axo Axo sth dsv exv 

S6S 3e6 ;;o 6;6 eoB opo 6;6 ;e6 006 e;6 ;;6 oeB e65 ;66 oeo ;e6 eoB 

s^i o^t sex 

UXO Axo bxy ©IV dsv Axo sqd uxo nsq aqj, Bjty djcj, sth neq SA3 

Beo ;66 eo6 006 ;e6 ;65 0^4 ceo 0^0 ooe 060 56^ oeo fi^e 64^ 

0ET SSI 0ST 

X^a ojcd exi ^TO ^IY nxo exv ^ew X^A ^Ud nxo ojcj dsv exv 

66^ 000 eeo 60B bb6 606 0^6 30^ 5e5 300 ^06 

SIT 0TT SOT 

naq Axo Axo T^A dsv usv BXI I ha Axo ^XY Axo ^XY ^XY 

TS^ o56 r^ori o^5 oe5 obh o^e 6qe 004 o65 ^06 066 5o5 006 

001 S6 06 

exv uxo HXY T^A ^^S ^XY 5^Y ^©W ^qx dsv X^A ^es sth ©II Axo 

£0^ 6eo 606 6^6 001 006 *56d B^e ooe oe6 ooq ^oe oeo o^e o65 

S8 08 SL 0L 

exv dsv sth naq exv sAq axi X^A oid x^A I^a B^Y dsv B^Y i^IO T^A 

gge oeo 4^0 So& 6ee ^^e 0^6 5oo 6^6 qq5 55o oe6 660 ee5 5^5 

S9 09 SS 

^XY dsv X^A 6-^Y I^A ^XV Axo o^a 6-XY ^UX nxo Axo Axo T^A 

LQ£ 00; 606 oe6 o^6 060 6q6 eo6 665 300 660 ooe 003 6e6 066 066 036 

OS S^ 01? 

dsv axi dsv ^xv Axo ^xv ^xv X^A naq nxo sAq exv sth exv ail 

653 ^e6 ^^e 6^e oe6 006 066 ^06 ^06 6q6 6^^ ee6 See 006 ^eo 606 or^e 

se oe ss 

^XY uxo dsv X^A dsv ax I ^Aj, sAq Axo Axo dsv ^©S sqd dsv nxo 

Xis 6eo ^e6 oe6 ;^e oe; Bee 066 ;56 oe6 Bo; 00; qeB BeB 



SSS OSS S^S 

djrj, ©XY Axo law str t?XY T^A *?IY ^m, T e A *?TY ^IY Jqj, ^IV o:ta 



0£S SCS 0£S SSS 

dsv ^IY dsv ax I oid T^A dsv naq Axo 6^Y dsv sA^ 6jv x^A Axo 

OSS SIS OXZ 

t?XY rtaq eqd 6^Y sAq 6;rv ^IY Axo I^A nsq an oj^ aqd ojd Axo 

SOS 00S S6I 

J9S ^XI su .d nxo OJd naq ^XV riaq nai 6av daj, usv dsv ^TO £^Y 

061 S8I 08T 

J9S sAq ^XV ^Ud Axo naq Axo oxd dsv naq x^A exi u IO usv nxo ©XV 

S^I 0Z,I S9I 

X^A Axo ^xv ^IY J^Jj ^XV exY I^A naq; dsv dsv T\ai x^A ^XV sir 

091 SSI OSI S^I 

X^a dsv ^XV X^A X^A dsv Axo Axo s~FH dsv ^IY uxo Axo t^IY ^XV dsv 

o^i sei oex 

Axo su_d tixo n3ri 6j:v <3j,L S ~!- H nari sA;3 ~£ eA OJCd 911 UTO eTV 

SSI OSI SII 

nio ^IV I*?a sqd nxo ojca dsv ^IY naq Axo Axo IRA 

Oil SOI 001 

dsv usv ©II ^es I^A Axo *?XY Axo *?IY *?XY *?IY uxo ^IY I^a ^es 

S6 06 S8 

T2XY 6av -*u_»L dsv X^A sth axi Axo ^XV dsv sir naq ©XY 

08 9L 0L S9 

sAq ax I X^A Old X^A I^A 6av dsv S^v nxo I^A -*^S ^IV dsv I^A 6^Y 

09 SS OS 

I^A *?IY Axo QJd fi^Y ^u_i nxo Axo Axo I^A dsv eil dsv *?IY 

ss> o^ se 

AlO ^IY ^IY I^A naq nxo sAq i?XY S TH ^IY axi ^IY uxo dsv I^A dsv 

oe ss os 

aXI JcAi sAq Axo Axo dsv aqd -*aS dsv nxo ^m, I^A usv I^A ail 

SI 01 S I 

AXO X^A nai sAq 5jv Axo o^d ^11 -^J, naq jbs Ja$ I^a usv ^apj 

S69 <00^> 

umoTure^nxfi uiriTJia^DeqauAjoo <ZXZ> 

iHd <SIS> 
fr8S <IIS> 
S69 <0IS> 



08S 

AXO sth STH J:u.i Axo Axo 
5^6 dd5 BBee^^opeB ^qe^So^eB^ o66 dbd ^dp 1266 i?66 ^Be 

SAS 0/LS S9S 

6:tV d^jj naq ©XV ^IY I^A dsv I^A ^IY dsv £-*Y -^^S I^A ojc& x^A dsv 
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S*T OPT S£T 

I^A 911 dsv dsv aqd sjh T^A 6.x Y ^Aj, o:td B^Y Jiqj, 6;rv ojj ®II I^A 
6^6 o^b de6 :}p6 o^q. ^pd 636 66o poo p6d Bob p6p pod qqp 6q6 



OCT 53T 03T 

AlO Axo ^qi sth sAo j^A .tAj, Axo x^A sAq sth uxO Axo ©TV T«A 

66^ 656 d66 odb dpo 6oq o6q o^6 466 6^6 6pp opo 6pd 666 pd6 p:}6 

SIT OTT SOT 

uio ipa nan; nxo sth dsv sth Axo pxy djrj, ^qi, dsv usv exi naq ^cqj, 
XS^ Bpd 6^6 643 6126 ^eo :}p6 ^bd 066 dd6 664 dp6 ^ee oqp 6qo 6op 

00T 56 06 

*?TY Axo sth exv I^A ^IV T^A dsv PXY T^A ^TY djj, aqj, dsv 

eo^ ;ho 606 6^5 pd6 oq6 qp6 306 6q6 603 5o6 66d 663 ddp qe6 

58 08 SL 0L 

X^A ^11 dsv ^XI dsv Old ^qd B-^V £^Y X^A ^XY ^TY ^TI ©XI 

5S€ 3*36 3126 3312 De£ 300 333 36o p6d 636 606 306 oqp oqp 

59 09 55 

ojtd X^A X^A 6av dsv exi ^xo nxo nxo *?XY ^as T^A aqd dsv Axo old 
IQ£ pod 636 6q6 060 dp6 d^p 6p6 pp6 6p6 606 6oq 646 o^3 3P6 666 Boo- 

05 Sfr 0? 

AXO ©TV sAt x^A Axo Axo eil dsv X^A ©TI A xo ^IV Axo uxo nxo 3X1 
653 oo6 eee 636 665 366 o^p 3P6 oq6 t}^p 066 006 066 eeo ee6 qqp 

5e oe 53 

X^A nxo ^IV ^XV Bav usv naq pxy ^XV -xqi, dsv ^IO ^qd -zqi ^XY Axo 
XX3 036 6p6 606 po6 65p opp p^d 6d6 ^06 OOP op6 6p6 33:; pop 606 366 

03 51 01 

sAq dsv ^Aj, eqd -X^S dsv oad ^qj, 6j:v usv X^A ©II ^IV ©XI I^A 

e9X 5"^^ ^6 oop 060 ^pp 0^6 o^p 006 6^p o^p 0^6 

5 T 
oJd naq jcbs 

SXT 600 6^^ 303 ^6p 6^p 4^6^65p^4P op^o6646po 6pp4^ppopo o^o^6o6o6p 

09 q6op66^^p6 6^o6opopo6 ^p6o^6o^po ^^pppo^6oo 66poqp66^o op6^p6^opo 

C69 <00^> 

^3030VXH <e33> 
(658) * ' (TOT) <333> 
SaO <T33> 
<033> 

uinoTuip^nx6 uiriTae^opqauAaoo <£T3> 

VNO <3T3> 
658 <TT3> 
C69 <0T3> 



083 9LZ 

AXO sth sth -^m, Axo Axo djcj, neq PXV ^XV 

0^3 593 093 

XPA dsv X^A "©TV dsv B^Y ^es T e A OJd T^A dsv sth T e A 6^Y T^A Axo 
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o^i sci oei 

sth I^A £^Y -zAj, ojc<2 Sj:v ^qi 6jev ojd an IHA Axo Axo ^MJ. sih ias 



SSI OST STI 

sAo i^a -xAj, A-[3 x^A sAq sir uxo Axo hxy I^A uxo x^A neq nxo sth 

Oil SOT 001 

dsv sth Axo HXY cLti aqj, dsv usv 3X1 neq Jim, HXY Axo sth hxy I^A 

S6 06 98 

HIV I^A dsv HXY I ha hxy £^Y djij, jcu.1, dsv IHA -*3S 3X1 dsv ail 

08 SL 0L 59 

dsv Old sqa 6^Y nxo 6^Y I^A ^TY ©TV ©II ©II OJd I ha I ha 6^Y dsv 

09 SS OS 

©II nxo nxo nxo hxy -*3S I ha 3U_d dsv Axo old Axo HXY sAq x^A Axo 

s^ o^ se 

AXO ail dsv I ha ail Axo HXY Axo uxo nxo ©II I ha nxo hxy hxy £^Y 

oe ss oz 

usv neq exY hxy ^m, dsv nxo -2U.J, exY Axo sA^x dsv -*Aj, eqj jas 

SI 01 SI 

dsv ojd -*U_iL S^Y usv I ha ail hxy 311 I ha o^d neq jes Jes ^aw 

^69 <00fr> 

uinoTui^^nxB uirt ^eqoeqeuAjcoo <£IS> 

iLHd <SIS> 
ess <IIS> 
^69 <0IS> 



OSS 

nxo HXY I ha nxo sth I ha 6^Y 

6S8 doh WE) 6d6 qq6 qeD 6q6 o6o 

9x?z ovz ses oes 

3U_£ hxy HXY I ha Axo 6^Y HXY hxy hxy djcj, i=?XY ^qj, hxy hxy naq aqj, 

S£8 333 3^6 S=>S qq6 o66 d6d 6o6 6o6 6o6 66q. dd6 ;db ooB qo6 qqo 6dp 

SSS OSS SIS 

Axo hxy I ha &^Y sA T dsv I ha Axo 6av nxo neq aqj, nxo Axo 311 3u_a 

q6o See qe6 oq6 o66 66h ee6 6qq 12126 666 3312 oqq 

0IS SOS 00S 

dsv sAq usv neq exY ^QR neq xha oa<j djcj, Axo -iqx hxy I ha I ha 

S£L ^h6 6es qee qfip 6qq dd6 6312 640 6q6 6dd 66q. 066 6dh od6 qq6 6q6 

S6I 061 S8I 

nxo dsv ©II 6^Y Sav neq naq nxo naq Axo sth aqd ^m, usv sAq Axo 

X69 ^h6 qe6 oqn 66o h6o Hqq qqo 6e5 5qo e66 dbd oqq dds ope eee 666 

081 SZ.I 0£I 

eqd dsv sth Jiu.iL ojtd dsv ©II au.d I ha ^^Y nxo nxo ojra IHA Axo hxy 

£^9 o;; c^h6 ^eo ddh odd }h6 q^q 6q6 66o ee6 6h6 pod 6q6 666 006 

S9I 091 SSI 0SI 

6jiy IHA HXY uxo nxo hxv naq sAq aqx aqj, nxo J:qx 3X1 I ha dsv hxy 

S6S ^So qq6 qo6 eeo 6e6 eo6 6qq nee odh doh 6e6 6oe qqe eq5 qe6 006 



do6 o6e d66 036 doe dd6 6pp oe^ 036 6126 d66 d66 066 6312 o^p 663 



58 08 5<L 0L 

Aio -*^S sAq ojcd an nxo -zqi T^A I^A ^HJ, Axo Axo 121Y d-ij, dsv 

55 £ 066 D6*e eee 300 03© ee6 odb 036 636 bob 066 066 dd6 003 663 oe6 

59 09 55 

Ajq ojitj nxo -*as -z^S naq an aq<3 usv nxo Axo oid nsq ojd 

£0£ D ^6 ddd ^3 3312 333 db^ 6126 d5d 066 ddo 330 Sod 

05 5^ Of 

sAq aqd oj<3 nan; ^95 nxo d^i, Jtqj, 6;cy Axo ;eN ©II I^A oaa uxo 

652 6pp d^i 600 633 3^3 6e6 663 6oe 060 ^5d 366 6312 03^ 036 6dd 6eo 

5e oe 52 

Axo }3W Jcqi aqi sAq sAq aqa sth sAq naq dsv nxo old an sth daj, 
XX2 066 6qe doe odb eee Dee 033 dpd ebb d^d dp6 ee6 6od d;b dbd 663 

02 51 01 

OJtd ctsv ^HJ, Axo dsv Axo ^11 ^11 Axo dsv 6jly Axo UTO ^IV djcj, 

e9X 3^ ^6 o^fi ^>S5 0312 066 0126 360 066 eed go6 663 

5 I 
axi bxv Axo axi ^aR 
5X1 33^ 606 166 oqe 63^ 360060366^ eo66o6oo^e 6;^eoddede 003-^60^306 

09 50036360012 0312012631260 3306120123612 633363120123 6061206612120 1212030612663 

569 <00fr> 

90T00YXH <C22> 
(955) * * (TOT) <ZZZ> 
sao <TZZ> 
<0ZZ> 

ninoTuie3nx6 uinTje^oeqauAioo <£T2> 

YNd <2T2> 
6Z.5 <TT2> 
569 <0T2> 
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soe ooe S6T 

X^a .xu.X X^A sth sAo exi exi oj: d nsq eqa jrqj, dsv naq nxo ^XY 

061 S8T 081 

t=>XY dsv uxo X^A Axo sth X^A ^XY ^XY sAq x^A uxo neq neq dsv uxo 
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oid J^iL naq sAq sAq neq nxo Sav 3X1 ^TY nxo ©II ^UiL nxo ©II Axo 
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SAT OAT S9T 

*?TY ^qi nxo ail naq aqd ^xv dsv Axo Axo Axo dsv ©II ©11 Axo nei 

091 SSI OSI S^T 

exv ^TY nxo sAq jlA& sth Axo 6^V dsv ^TY ^Aj, Old ^IV sth Axo 

0^1 Sei 0£T 

naq iss ojd naq sAq jqj, Axo oid Axo naq aas Axo X^A X^A sqd 6^v 

S ST OST STT 

6JV ^eK Axo usv 6av Axo oxa Axo ^^W nxo dsv ^XV T*?A nxo 5^V ^IY 

OTT SOT 00T 

X^A ^TV J^Jj Axo sAq tAj, ^XY neq nxo 6^Y sAo 6jv dsv ^XV ©II dsv 

S6 06 S8 

.tAj, dsv ^TY usv ojrd neq usv sAo Axo ©Md ^U-i usv ^qj. riXO T^A 

08 SL 0L S9 

naq dsv ^TY Axo ^TV nxo au_d ^Aj, i?XY 5-^V sth axi u TO 6j:v naq X^A 

09 SS OS 

dsv o^d 6j:v dsv usv nsq axi n TO usv sAo Axo n TO nan; dsv naq 

s^ o^ se 

aqa dsv sAq nxo T^A dsv naq dsv aqd Axo uxo naq uxo J Mi Axo 

oe ss os 

©XY Axo dsv Axo ^11 ns T T^A sth usv ^TY naq ^XY dsv naq aqd nxo 

ST 0T ST 

J9S sth ^TY usv usv sth ^TV o^d ^MlL T^A -ZU..L ^^S ^ajtf 

ZTL <00^> 

uinoTure^nx^ uinTaa^D^qauAjoo <CTS> 

iHd <STS> 
9S8 <TTS> 
ZTL <0TS> 



SS8 

X^A X^A x^CL sAt 

8Z.SS oo^ £>^B 

0S8 ST8 0T8 

Ti?A naq naq Axo ^^W Axo ©II T^A dsv^TV sAq sth nxo nxo *?TY 

C9SS Te&& B^b 066 o^e o^6 oe5 po6 pee oeo bb6 bb6 6o6 

S08 008 S6Z, 06L 

BXY nxo naq aaw exY ^^S naq oid uxo sAq axi Axo naq usv I^A T^A 
SISS ^ 6 £>qi2 oo6 ooq 6qo eoo 6eo 6ee oqe o66 dbp J5^6 6^6 

SQL 0SL SLL 

dsv -zAj, Axo usv usv ^as naq axi an dsv I^A naq usv sAq Axo ©11 
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n IO uxo ^13 JL M ae S a TI o^d a qd -*q£ neq sAo dsv I^A I^A ©II dsv 



SSS OSS SIS 

sAq ©XI dsv Axo .iAj, jas Axo -zqi, ©XI dsv dsv ©II naq Sj: Y sA^ 

OIS SOS OOS 

^IY ©II 6av I©A sAq sth njO *?IY :cq,L 6:1 Y ^IY uxo Axo nxo nxo dsv 

S6^ 06^ S8t> 

eil Jtqi n©q *?XY x*?A x^A ^IY *?IY Axo sth uxo sAq x^A naq sA^ 

08fr SZ,^ OLV S9^ 

3X1 6^V uxo ^Aj, J^S nxo ojj Axo dsv Axo dsv nxo ©qd usv X^A 

09^ SSfr , 0S^ 

jes usv X^A ©II 6^Y Axo Axo n©q sth nxo neq Axo -zqi S^v ©II 

s^^ se^ 

I^A nxo old nxo ^qi ^©S dsv 311 ^aw ©II o:c d naq aqj, aes ies -*qji 

0£^ SS£ OS? 

12XY naq nsq exv ^IY naq Jqi ^IY dsv ^IY -xqi, Axo dsv 6-*Y Axo 

ST* OTfr S0^ 

XPA JAj, dsv I^A sAo naq dsv neq qajtf sth «IY Axo dsv 6^Y ^qjj uxo 

oo^ see oee sse 

uxo sAq ^XY ©11 dsv I^A sAo sAq nxo djrj, dsv Axo naq t?XY 

ose s^e olz 

nxo S^Y ©qd hxy sAq ias Axo usv usv -*qi 5^Y nxo Axo ©II 

S9€ 09£ SSe 

^cas ©II Axo ^qi tixo uxo neq oxa X^A ^Ui -xAj, neq ias i=?XY 

ose s^e o^e 

X^A -*©S dsv nxo sAq nxo I^A nxo 6^Y -*©S ^IY uxo nxo I^A oaa Axo 

see oee sse 

T3TY old ©II sAq jqj, n©q Jiqj, iss ^qi, nxo uxo nxo oj:a X^A Axo I^A 

ose sie oie soe 

I^A ^IY dsv Sjcv I^A ^IY 6^Y ©XI S TH nxo ojij Jqi -*q£ Axo sAo sAo 

00e S6S 06S 

AXO Axo IBA 3©H naq Axo -^Aj, nxo -*©S T^A ^Ud Axo ^IY neq exv 

S8S 08S SZ.S 

uxo «TY neq dsv tijo ^XY nxo neq ojCct ^Aj, nxo ^IY Axo usv sAq Axo 

0^S S9S 09S 

neq X^A Old naq Axo ^IY usv o^d 3©W I^A ^©S I^A Old ©II dsv ^XY 

SSS OSS s^s 

sth sAq jlbs nsq jtAj, 6j:v naq sth nxo ^©W nxo dsv o^d Axo 

o^s ses oes sss 

i=?XY sAo usv neq Axo ©II ^4©W dsv ©II Axo n©q oj:a uxo neq ^XY ^HJ, 

OSS SIS OIS 

n©q exv ©TV Axo ©II nxo Axo ^©W n©q Axo ^qj, ^qi nxo 



"696- dDlSl-IOH 



umoTUie^nx^ umxjceqoeqeuAaoo <ZTZ> 

ynci <zxz> 

85£Z <TXZ> 

£TL <OTZ> 



538 0£8 

IBA IHA -*qii sAq x^a naq naq Axo iss 

5T8 018 508 

A-[0 axi I^a dsv *?XY sAq sth nxo nxo T=?XY *?TY nxo naq qafcl BXY 

008 56Z. 06Z, 58Z, 

J9S nsq ojd uxo sAq axi Axo naq usv X^A I^A dsv -^Aj, Axo usv usv 

08Z. SLL OLL 

jc&S naq axi exi dsv T^A naq usv sAq Axo ^11 dsv sth X^A dsv Axo 

59Z, 09L 55Z, 

sAq x^A ^qx *?TY T^A X^A ©11 sAq Axo sAq Axo nxo ©XY uxo ^xv 

05Z, 5frZ, OVL 

AXO ^qx ^xv nxo ^XV nxo nxo nxo l^R aqd oj<3 nxo neq aAj, t?XY I^A 

S£Z. OZL SZL 

bxy ^qji sAq jiqj, nxo ^TY ^©S uxo neq x^A aqd oid nsq uxo 3©H 

02Z, STZ. OTZ, 50Z. 

UXO ^xo Axo aqd naq nxo Axo T^A -xqi, sAq aaw Axo usv naq naq 

00Z, 569 069 

dsv nxo usv exi ^TI ^TY axi OJ d ja S sAq nxo sAq Axo ^IY nxo 

589 089 5Z,9 

naq dsv dsv nxo naq Axo usv sAq dsv Axo dsv axi axi 6xv uxo ^IY 

0A9 599 099 

nan; 5jev nxo ^u_d naq ojtd ^aw pxy ^IY naq uxo nxo ^IY 6jy ^TY dsv 

559 059 5^9 

sAq t?xy dsv ^xv "STY -ias I^A Axo nxo aqa naq uxo aaw aqd nxo uxo 

0^9 5£9 0£9 529 

neq oj<3 dsv -^Aj, dsv nxo -*qiL 6xv 6xv dsv -*Aj, x^A dsv naq ©XY 

029 519 019 

XT2A n IO 5^Y uxo 5^Y dsv dsv axi 6;tY usv law ojcd naq ax I sAq jes 

509 009 565 

.xas sth ^XY ail ^xv ^^S dsv naq Axo ^TY nxo ^11 sAq nxo usv naq 

065 585 085 

sqd I^a -iss usv naq x^A uxo 6^Y ^IY ^TY o^d usv naq Axo sqd ^^S 

5Z.5 0LS 595 

aXI usv -^©S naq Axo naq jqx aqx sth ©XI n TO ojrd JcAj, naq sAq sAq 

095 555 055 5^5 

naq nxo Bjcv axi ^IY nxo ©11 -^qx nxo ©11 Axo dsv 6j:y B^Y Jqi nxo 

0^5 5£5 0€5 
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5 6T 061 58T 

sAq ax I naq 5xy nxo -zAj, jtsa njo at{d neq ©XY o^d nei sth c3sy neq 
Bee o^e D^o d6d 6e6 dh; oq5 5©5 5^o voS qoo 5^d obd qeS 633 



081 SZ,T 0Z,T 

oja usv ^es Axo <3sv ^qj, -*MJ, 6:tY ^TY naq jcas naq aqd aqj, naq ojd 
e^9 ^ep ooq :;55 qpfi ^oe dob o6d ^06 330 003 330 oqq. qoe 6^d bdo 

591 09T ' 55T 05T 

Aio iba naq x^A oxa 6^Y ©IY usv I ©A ^TO 6^Y I^A uxo uxo sAo Bj:y 
565 3-66 630 ^36 ^do d6d do6 ^ee 066 360 336 6eo 6eD 063 q6o 

5^t 0^1 sex 

naq <5sy ^xo ax I neq ^XY -^S ^XY <3sy neq x^A ©Hd B^Y <3sy ^XY 

o^d 3e5 5e6 4412 6d6 ooq 5d6 633 336 o^^ pob 5d5 

OCT SST OST 

I3S neq nxo oij X^A naq JtAjj sth -zAj, usy -XHJ, <3sy 3t[d d-ZJ, sAq jqj, 
66^ 303 5^3 5eS 6dd £3q5 d^d oe; dbd db^ dbb dob 433 55:} 6bb odb 

5TT Oil SOT 

exY uxo ^TY ojtd naq .xqi nxo J^lL Axo 5jcv ^XY ^XY Axo au_d 
XS^ 5q© bo6 6bd bd6 ^od 6qo dob 5e5 ^db :;55 d6d ^06 ;qo5 o65 333 db; 

00T 56 06 

6jY <3sy 3X1 <2-*iL naq o;rd naq Axo <3sY usy tixo sth 3sy ^XY ©TI 3sy 
£0^ 0B0 db6 55^ 5^o bdo o^d ^66 obb bb6 ^bd ^efi ^06 o^e ob5 

58 08 S£ QL 

<3sy 3tld 6j:y nxo ojd naq x^A Axo naq axi ©XY ^XY ^.L <3sy naq :}aw 
3^5 :}5o 5©5 5oo 5^d 6^5 355 5^3 33© :}D5 oofi dob d;o 5^e 

59 09 55 

exY dsY Jce S 6^Y Axo ^TY oaa X^A J^S <3sy naq Axo ^cas 

£0£ q5o ©55 bd6 Boo ^^6 od; ^e5 5q^ e55 

05 5^ 0^ 

naq jas <3sy ^©S ^TY JCtti usy I^A nan; uxo 5o:y ^TY ^Ui uxo ^XY naq 
6g^ 5^4 qe6 bo6 ;db obb d^5 5^^ bbd o5o dd6 dob 6bd 6d5 ^^d 

5e oe sz 

nxo Sjty ^TO nxo ail >^XO usy <3^lL ^TO ^-TO naq ©XY su_d sAq 

XXS bb6 d5d q56 -eefi bd; e65 ;bb 55^ db^ o55 bb6 040 5o5 044 6bb 

OS 51 01 

naq nxo ^Jtv sAq etv Axo ^TI B^Y naq Axo ©XY I^A ^qjj J^S 

£9T 6bb 6d5 b55 o^b d5d qoo r^^o ^56 ^ofi o^B ;db dd^ ^d^ 

5 T 
au_d usy ^©S ^aw 
gXT DBO^DBB^q^ o^BeeeSeDB eBo;o66o^a 6opd6oo^b6 

09 66od6b^do^ 6D5^5oo6a^ b6bb6bo^5o ^BDBBBfiq^o OBeSofiDq^^ b5^66doobd 

ex^ <oo^> 

580S0NXH <ZZZ> 

(sees) ■ * (tot) <zzz> 
sao <tzz> 
<ozz> 
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6S^I 3B6 o^b bb£> bb6 o6d 63B bo£> 6b5 eeb OBq. 5bo 6b£) ^db o:}b 003 

se^ oe^ Se^ 

n-[D sAq 6av neq 5jv biv biv 6:rv ©II OJd -*qji uio oaa 

H^I ee6 6ee 060 B^o 360 qo6 060 306 ^oq 360 33B ooq. gdd oob 6eo boo 

02^ STfr 01i> 

aqd -*©S ^IO ©II ^MiL ^q,L ^qj, oj<3 naq biv ojca neq' nxo neq jes sAq 

C9CI 303 q6B 3^b Doe odc oob boo 630 306 boo 330 £>b£> 630 B03 6bb 

so^ 00^ see oee 

niO uio naq aqj, x^A ^UlL <3sy 3l J<3 aa S ^xO ^©S B^Y Axo ojj 

SICI £bJ5 6po 630 6ob 336 360 :}ob ob6 033 ooq. b66 q5o o6b 360 o65 qoo 

S8e 08e SL£ 

naq nio uio ©II oad biv ^MJ. ojd ^Hi £^V 6;iv ^:©S ^IV 

£9ei oqo bb6 6bo £>ob o^b boo bo6 oob 060 boo ooq oob 060 b6o qoq qo6 

olz S9e 09e 

©II ^IV biv biv biv <3sv ©qd biv bxv biv <3sv ©II usv Aio biv 

6iei 44B bo6 bo5 004 £>o£> 606 qB6 oqq 606 qo6 606 ob6 oqB obb d66 006 

sse ose s^e 

naq bxv <3sv bxv nsq naq sAq x^A nxo -xqj, ©II sAq nxo leg Axo ©qd 

ILII ^o 3qo 630 6bb Bb6 oob oqB 5bb 6b6 6oq o£56 oqq 

o^e see oee 

biv neq d^rj, dsv £^V IBA t\io ojtd nxo ©II usv ™IO bxv ^IO naq Jtqj, 

eSII DDfi 330 £63 ob6 060 oq£> 5b5 ;od 5b6 qqB obb 6b5 qofi 5b5 oqo oob 

see oee sie oie 

jiAj, oi<3 IBA sth naq nsq J9S sAo ies jeijj, -*©S IBA biv ©II o^d Aio 

S£0I ^3 ^oo =>^^ 6^0 bo^ ^oq oob 303 J5^6 BOB o^b boo 066 

soe ooe see 

6av biv biv n©T 5jcv sAq naq ias biv nai biv biv sAo naq dsv 

LZQT oSd bo6 630 060 5bb 6^d oo^ 306 q^o ^06 qo6 ^5^ 630 ob5 oob 

06S S83 08£ 

6aV <3Ji ©II usv Aio dsv IBA ©II Axo ^IV IBA naq neq nxo ^xo 

6^6.. o5o 664 44B obb qfio ^66 ^b6 r^5 o^b 066 606 4^6 6qo 6^0 Bb6 6b6 

SZ.S OLZ S9S 

Axo sAq daj, bxv bxv naq nxo IBA ^xo sth Jqi, I^A neq dsv IBA 

ie6 -6^^ 5o6 ^06 ^^o 5bB qoB o^5 o56 ^bo oob 046 ob5 445 

09£ sse ose 

Aio ©II biv Axo n©T Axo ©II ^IO bxv ^©T usv neq bxv uxo <3sv 

£;8 8 D 6£> ^^b 5o6 066 q^o 066 03B o6fi 606 qqo ^ob obb 5^o 60B 5bo :ib6 

s^e o^e see oee 

Axo -Z©S Axo ©qd usv I^A ©qd IBA ^TD ds V ^jcv sAq bxv n©T 

=>^B 033 ob^ ^ob tjBB 0^6 333 5q6 o56 ^b6 060 6bb ^o5 

see oee sie 

aqi J:qi ^Aj, Aio biv IBA uio nio neq iba nio ojrd bxv Iba <3sv 

LBL =>^S 6b5 6^^ 6b6 300 ^06 ^b5 

oie soe ooe 

J:qii iba neq biv ojd nio dsv ©II uio I^A <3Ji nio ^qi dsv ©qd J:©S 

6e^ 036 6^^ 606 ^00 6b6 3B6 o^b 6bo 66q 6b6 ^ob qBfi o^^ ^oq 
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Axo <3sv I^A sAq uxo ^IY -*as o^d I^A ojl^ sth axi <3sy 3^1. 

;66 oeb 6;6 ppp fieo 6d6 do^ ;dd ;;6 o6o 6dd ooq oeo o^e ;p6 66; 



5Z,9 0^9 599 

XPA ^IO oid Axo x^A Axo na^ nxo au_a ^IO J^S -*as sAq naq pxy p IY 

I £12 £>3£ 366 p66 d;6 d66 d;d 6p6 o;; d66 od; ;d; 6;d ;d6 ;d6 

099 559 099 

naq IPA ^XO <3sy B^Y ^IY *?XY nxo an JtU am, IPA <3sy eiY 

€802 ^36 612:3 s 3^ =>^6 3^3 3^3 ^o6 3 3^ oo-q oop o;6 ;p6 oo6 

5^9 0*9 5€9 0€9 

dSY nan; pxy axi I^A ^^S J9S ©II I^A nxo usv aqa nxo -*as sAo 

5 £02 ;p6 6^1 6d6 d;p d;6 6o; do; D^e 6;6 ph6 dpp d;; 6p6 do; dp; d6; 

529 029 519 

;aH sth JUJ, sth ail uxo I«A <3sv <3sy Old «IY ^IO *?IY ^qi ©IY neq 

£861 63^ ^D 3=>^ ^3^ ^3 D;6 DP6 DP6 ODD PD6 D66 D06 ;DP 6o6 6;d 

019 509 009 

6^Y aq<j jes <3sy IRA ^©S ^aj, uxo neq .iAj, pxy o;ta sAq dSY I^A <3sy 

6£6I o6o o;; do; 6;6 do; 66; 6pd 6;o op; 006 ;od 6pp ;p6 o;6 dp6 

565 065 585 

6;iy neq oia naq neq nxo 6j:y axi ^XY o^d nxo <3sy I^a uxo ail ail 

X68I ie&o 6dd 6;; 6;o pp6 ;6o ;;p 6o6 ;oo 6p6 ;p6 6;6 6pd d;p d;p 

085 5£5 0£5 

sAq pxy ^IO ©IY n IO axi naq 3sy usy axi nxo <3sy 6jcy naq pxy naq 

£*8I 6pp 6o6 066 ;d6 6p6 d;p o;o ;p6 dpp ;;p pp6 ;p6 d6d 6;d po6 6;o 

595 095 555 055 

B IY I^A uxo <3sy ^IY ^qjj ^Hi «IY naq o;ra uxo <3sy c3sy 6^y I^a au_d 

56LI eo6 ;;6 6pd dp6 ;d6 ;dp oop ;o6 6;o 6od 6pd ;p6 ;p6 d6o ;;6 o;; 

5^5 0^5 5C5 

I9S <3a,L pxy neq axi ^qx I^A oid ^xo ^m, naq ;an ^10 sAq x^A sth 

LV L\ od; 66; pd6 ;;d o;p oop o;6 pod ;66 ddp o;o 6;p p66 6pp o;6 ;po 

0C5 525 025 

sAq uxo neq ias uxo ^IY ^Aj, uxo aqa daj, sAq x^A ^an o^d 

6691 Spp 6po ddp 6;o d6p 6pd pd6 op; 6pd d;; 66; 6pp d;6 ;dp 6;p pod 

5X5 015 505 

PIY oxa 6xy ias I^A usy ^XO aqd naq x e A o^d old I^A sAo 6^y 

1591 6d6 pod d6d dd; ;;6 dpp p66 d;; 6;; 6;6 poo ;dd ;6o ;;6 ;6; 060 

005 56^ 06^ 

jcbS Axo ^Aj, ies uxo I^A tfjrj, Axo usy ^IY naq aqa ^xo <3sy 

£091 ^3 ^66 dp; d6p ppd d;6 66; 066 opp dd6 oop po; d;d d;; ;66 dp6 

58^ 08^ 5/L^ 0LV 

naq naq nxo ^©S ©u.d J=^L uxo I^A <3sy usy 6^y nxo ojl£ nxo ^IO 

5551 ^6 ;d; o;; op; 6po ;;6 6;p dp6 dpp d6o 6p6 pod 6p6 ;66 

59^ 09^ 55^ 

sth I^A naq ipa <3sy naq Axo naq nxo ^xo uxo sAq pxy ©II I^A naq 

^051 =>^^ 6;; 6;6 ;p6 ;;o ;66 ;;o pp6 pp6 6pd 6pp dd6 d;p o;6 6;d 

05^ 5^^ 0^^ 

<3sy an nxo nxo 6;ty qaH ^xy nio nxo JAj, uxo nxo naq axi 
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061 S8T 081 

aAj, x^A nxo ^d naq exY o^d naq sth dsv neq oad usv aas Axo dsv 

SZ,T OLX S9T 

aqj, .xqx 6;cy ^TY naq jes nan; aqa -*u.X naq o^d Axo X^A neq x^A oj:j 

091 sst ost s^i 

5jcv ^XV usv X^A Axo 6^Y T^A uxo uxo sAo 6jv neq dsv nxo ^TI tiaq 

o^i sex 0£T 

^xv ^TY dsv neq x^A ^qd -*u.X dsv ^TY -*^S na T o^d X^A 

521 021 STT 

nei jiAj, sth -lAi usv -*u.X dsv ^u.d djj, sAq ^bw ^XV uxo ^XV o^d 

Oil SOT 001 

neq .xqj, nxo .xqx Axo 6^V ^TY ^TV Axo ^d ^Aj, 6av dsv ^TI <3 J X naq 

56 06 58 

ojtd naq Axo dsv usv nxo sth dsv ^TY ^XI dsv dsv ^Ud £^Y ™xo °^d 

08 SL 0L 59 

neq x^A Axo naq exi ^XV ^XY -*qx dsv naq ^epq exY dsv ^Aj, jAj, ias 

09 55 05 

6jtv Axo ^XV sqd ojd x^A dsv naq Axo -*©S nsq Jtas dsv ^IV 

Sfr Ofr 5£ 

aqi usv X^A neq uxo 6av ^XY -*u^X uxo BXY neq nxo 6;cv Axo ™TO en 

oe 52 02 

;i3S Axo usv dai aAj, Axo nxo naq exv ^Hd sAq nsq nxo 6j:y sAq t?xy 

ST 0T 5 T 

AXO ^TI 6j Y o^d naq Axo ^TY X^A -*u.X ^u.d usv -*U.X 

tTL <00V> 

uinDTuie^nxB uiriTJie^DeqeuAjtco <£T2> 

XXd <2T2> 
S^Z, <TT2> 
frTZ, <0T2> 



911 ^u.X *?TY Axo 

85 £2 oee fifie^ofioop^ ^BBB^eeeq. oz^ts ;dg eo6 e5fi 

0fr/L SZL 0ZL 

aXI sAq nxo 6-^Y *?TY uxo sAq *?XY nxo T^A naq x^A sAq riai aas 

£2£2 36o 6eo 6^ 3^6 30^ 6e6 336 d^d 336 See e^o do^ 

9ZL 02Z, ST/L 0TZ, 

e TY nxo T^A nxo OJd <3^X Axo 6^Y ^qx sAq naq Axo sAo dsv OJd usv 

S£22 6^6 eefi t^do 66^ e66 do? 6ee ^-66 096 bod Dee 

S0£ 00Z. 569 

X^A d^j, naq uxo fi-^Y O-^d dsv X^A ^©S uxo naq exv ^TY nxo neq naq 

Z-222 6bo ofio ^dd 5^5 ooq 6eo eofi ^06 6e6 o^o d^d 

069 589 089 
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u IO -^Aj, uxo aqd d^cj, sAq x^A -*u.i o^d ^TY oj<j S^V -i^S T^A 



OTS SOS 00S 
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56 06 58 

sth axi ds v daj, x^A ^xo o^d Axo X^A ^IO neq nxo aqd Axo ^©S 

08 5^ 0L 59 

sAq neq exv *?IY naq x^A uxo ^^W <*sv JBS *?IY ^XV nxo 3X1 

09 55 05 

I^A <3sv hxv <3sv neq exv ©XI I e A ©II I^A nxo usv end 

5^ 0^ 5£ 

nxo ^Aj, sAo qa^ sth iqj, sth ©II uxo I^A <3sv dsv o;cd ^IV Axo 

0e 52 02 

^IY ©xv neq 6jv aq<3 -*as <3sv T«A ajtj, uxo naq jiAj, exv o^d 

5X 01 5 1 
sAq dsv X^A dsv B-^Y neq o^d sAo sAo usv X^A sqd Bjtv naq jcbs 3ap\[ 

8T£ <00^> 

uinoTure^nxf) uttlt je^DpqauAioo <£T2> 

iXd <2T2> 

091 <TT2> 

8T£ <0T2> 



eo9 

091 551 051 

©II ^q*L ^TV Axo ©II sAq nxo 6;cv ^xy uxo sAt; 

009 GBe^DfiDDP^ ;666:};eeeq. o;e ^oe eo6 e£56 eee 5efi 306 6po Bee 

5^1 0^1 sex 

«TV nxo I^A neq x^A sAq naq aas ^XY nxo T«A nxo oid daj, Axo 

3d6 od; 6e£ o;o 346 Bee p^d do^ qoB eBfi B^B ^6 eoo BB3 eBB 

Oei 521 021 

6^V sAq nsq Axo sAo dsv ojd usv I^A <3jm naq uxo 6^Y oid dsv 

SSV See 6;o ;6B 364 oeB eoo oee d^6 BB; 6^0 Beo oBo qoo ;eB 

511 Oil 501 

X^A J:es"uxo naq exv ^IV nxo naq naq Axo dsv IRA sAq uxo ^IY JSS 

XS^ 6:*B 003 Beo 630 eoB 406 BeB o^o d^o 366 oefi 6^6 eee Beo 5o6 dd^ 

001 56 06 

oJd I^A 6av ojd sth ©II dsv <3ai x^A ^xo o^d ^xo I«A ^10 neq 

£;0^ 6=>3 =>=>^ ^>^^> ^>^^ q66 eB5 0^6 d66 oqo 

58 08 SZ. 0Z. 

n TO ©qd ^IO -iss sAq naq exv ^IY naq x^A uxo ^aw dsv ^©S 5-^Y 

55C Be6 d^^ d56 do; eee 5;o qo6 oqo d;6 6eo oe6 dd; 360 

59 09 55 

exv ^IY nxo ©II ^RiL ^qi T*?A dsv ^IY cJsv naq exY ©11 X^A ^©S 
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9fx 0*1 sex 

Aio jihj, eqa nxo oaa usv Axo I ha ©TV 6^Y Axo -*q,L ©Md ©II Axo 

c66 ddp oqq 6c6 pdo oec o66 6q6 qoq. qo6 060 366 ddc oqq. oqc 066 

OCT SZX OZX 

iaS I^A oj<3 dsv nxo jtAj, civ nio ^as ©u.d naq civ 6av dsv 6av 
6617 cq6 coo qc6 6c6 op^ cd6 cc6 o6c oqq 6qq. po5 o6o dc6 ofio t}6o 

SIT Oil 501 

dsv s^d naq nxo ©II usv AjO ojcj aqj, -*as ^^V I^A ^IY 

XS^ qc6 qoq oqq ofip ddc 6qo 6c6 oqc oce o66 qoo doc ooq 360 6q6 eo6 

001 56 06 

n IO uxo JSS ^IY dai 6av <3sy ^qi dsv -xqi Jqi neq Axo Aio naq 

eo^ ^6 6cd d6b eo6 66q q6o oc6 odc qc6 ddc 6qc OOP 6qo c66 o66 6qo 

58 08 SL 0Z. 

6jcy au_i ^u_a aAjj usv dJtj, ctaj, ^TY Aio eqd dsv X^A ^IY Axo I3S 

55£ oqq ooq. ocq. Dec 66q 663 bo6 q66 oqq oc6 qq6 co6 q66 ooq 

59 09 55 

aqj, x^A sih Axo aAj, nxo Axo nxo usv neq exi dsv ©II nsq dsv 

LOZ ooe oq6 oho 066 ocq cc6 o66 6c6 occ qqo oqc oc6 d^b q66 6qo oe6 

05 5^ 0^ 

X^A uxo £^v sAq axi IRA dsv dsv I^A ^^S aes ^XO neq exi uxo ©u.d 
652 qq6 6po 060 6cc oqc 6q6 oefi qc6 cq6 qoq qoq 6eo 6qo qqc 6eo oqq 

5e oe SZ 

nxo nxo nxo &XQ ©II nxo Axo usv ^^Y sAq sxi usv civ dsv 

XX Z D 33 cc6 6c6 6c6 666 qqc 6c6 q66 dpc qoq q6o 6cc o^h occ cd6 qc6 

0Z 51 01 

neq naq nxo QJd jq,L 6^v o^a neq jas Axo I^A sth am, aqj, 6av ©II 
£91 qqo cqo 6c6 coo ooc q6o ooo 6qq ooq q66 qq6 oco qoc ooc 66c oqc 

5 I 
6av usv uio aas qaw . 
gXI occ 6co d6c 6qc coqqqqc66q qc6cqqqqoc 6oqqqoqqqo cqc6qqq6c6 

09 c6qcc6oq6c 6cqq66o6oc ccq66c6q66 cq6ooc6q6c o6q666ooqq ccccqcc6qc 

exL <oo^> 

8f'9^0^DCH <£ZZ> 

(eoei) * * (tot) <zzz> 
sao <xzz> 
<ozz> 

uinoTuicqni6 uirLTaaqocqauAaoo <£XZ> 

YNa <ZXZ> 
9ZZX <XXZ> 
6XL <0XZ> 



091 551 051 SfX 

©II aqj, civ Aio eil sAq nxo ^av ^IV uiq sAq civ nxo x^A neq 

o^i sex oei 
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58£ 08e SLZ 

naq aas nxo neq sAq bxv djcj, bxv a~[I uxo J3S sth naq 6:rv Axo Axo 

£921 b;d do; 6b6 6;d eofi 66; eo5 d;b 5sd oo; ^bd 6;d b66 d66 

o^e S9e 09e 

naq Axo sAo dsv -zqi, ^^S ^TY ail T^A usy nxo oaa Axo X^A naq sAq 

6T2T 6;o 366 36; 33B 3d; 636 33^ 3;6 dbb 6b6 ;dd d66 ;;6 ;;o Bee 

sse 05£ g^e 

B-[V aqd uxo i^a axi 6;rv <3sy *?TY T^A naq 5j:v oaa sth nxo I^A ^XY 

TLTT 3d6 o;; 5eo ;;6 d;b ;6d ;b6 ;d6 ;;6 630 d6d eoo dbd 6b6 636 406 

o^e see oee 

usv ail STH I^A I^A Axo oaa -*Aj, axi X^A ^es Axo nxo oji£ 

£2TT 3BB 3;b oeo ;o; 6;6 ;;6 ;66 ;oo ob; d;b ;;6 ;d; d66 bp6 ^oo 

52c ozz 5ie oxe 

naq sAt; usv nxo nxo d^j, iba 6av djtj, nxo S"FH bxv sth S^V old zas 

S£OT 333 6ee oee eefi pe6 66; b;6 66; 6b6 dbd eofi opd ;6d qoo ;d; 

50£ 00£ 56 2 

*?TY Axo nxo aqa aqa Axo Axo I^A nxo ^IV naq axi nxo Axo 

LZOX ^35 d66 d;; do; 033 d66 ;66 o;6 6b6 eD6 d6d 6;d 6b6 ;66 

062 58 2 082 

an an dsv Axo aqa ojca axi <3sv -zqi, X^A sth o^d Axo sth d^l, 

SL6 33B 3;b dp6 ;66 o;; ^dd d;b db6 qoe d;6 dpd bdd b66 dbd 66; ;d; 

5Z,2 0Z.2 592 

Axo daj, sAo axi sth nsq 5jv Jqi uxo nxo sAq oid naq Axo sAq iba 

X£6 066 66; d6; o;e obd 6;o d6d dob 6bd bb6 6bb bdd 33d d66 Bps 6;6 

092 552 052 

PXV ^res usv ©II ^TV <3sv ©II 6av ^qji Axo ^11 dsv neq jcAj, dsv.. 

^88 36e Dee oqe dd6 ;e6 o;e d6d bdb ;66 D;e 66; oe6 6;; oe; ;e6 

5^2 0^2 5€2 0C2 

sAq x^A o^d nxo O-^d usv ^TI uxo dsv d^x ^IV nxo ^IV naq dsv 

5£8 6ee 6;6 o6e bdd 6b6 bdd dbb d;b 6bd ;b6 66; bd6 bb6 bd6 6;; db6 

522 022 5T2 

oid bxv dsv naq uxo I^A ^qi neq Axo ^IV dsv jqj, axi ©XI sAq jtAj, 

6dd bd6 ob6 d;d 6bd ;;6 dob 6;d ;66 bd6 ;b6 dob d;b d;b 6bb db; 

012 502 002 

nxo uxo ^as naq bxv dsv ^IV sAo bxv ^TV I^A I^A nxo nxo dsv ^qj, 

eZL 6bd do; ;;d 606 ;b6 ;d6 ;6; bd6 bd6 d;6 d;6 bb6 bb6 ;b6 ;db 

561 061 581 

dsv JAj, eqa sAq usv -^m, naq fiav ^IV bxv Axo Old neq bxv 

X69 3b6 db; d;; 6bb dbb dob 6;; b6d ;d6 bd6 ;d; b66 boo 00; b;d bd6 

081 SLX 0LT 

BXV I^A eqd Axo <3sv ^qi Axo bxv usv 39W Axo sAq sAq naq 

e^9 bo6 ;;6 o;; 066 ob6 dob ;o6 b66 606 bd6 dbb 6;b 066 6bb 6bb 6;d 

591 091 551 051 

neq dsv I^A <3sv ^qj, uxo ^HJ, nxo nxo uxo Axo ©11 ^Aj, aqj, ax I o;cd 

565 fi 33 ;b6 ;;6 ;b6 6db 6bo ;ob bb6 bb6 6bd d66 ;;b db; dob ;;b ;oo 



I09 



sss oss s^3 

dsv eil 5j Y -*u_Ii Axo ail dJij, dsv neq aAj, dsv sAq x^A ^^S O-^d nxo 



0^3 SZZ OZZ S33 

ojcd usv ail uxo dsv daj, ^XY nxo i?TY naq dsv OJCd *?TY dsv neq uxo 

033 SIS 013 

X^A .zqj, naq Axo ©TV dsv -*u_i ail ©II sAq jcAj, uxo uxo naq t?XY 

S03 003 S6I 

dsv «xy sAo ^XY ^TY T^A T^A nxo nxo dsv ^u_»L dsv -*Aj, eu_d sAq usv 

061 S8I 081 

aqj, neq 6.iy ^IY ©TV -*as ^TO o^d -*as neq ^XY ^TY I^a aqd Axo dsv 

9LT 0LX S9I 

-*q»l ^IY Axo ^XY BXY usv Axo sAq sAq ne^ neq dsv I^A dsv -*u_I, 

091 SST 0SI S^T 

UIO nxo nxo uxo Axo ©11 ^Aj, .xqj, an ojj Axo ^qi aqd nxo old 

o*t sex oei 

usv Axo T^A ^IY 6av Axo ^u.i au.d ail Axo T e A O-^d dsv nxo 

S3I 031 SIT 

jtAj, t?xY nxo aqd neq ^XY 6.x v dsv 6^Y B^V dsv ^as au.d -*as -*u.i 

Oil SOI 001 

neq nxo ail usv Axo oid ^:u_iL ^^S £^Y I^A ^XY nxo uxo ^as ^TY dxj, 

S6 06 S8 

6^V dsv Jqjj dsv ^u_il naq Axo Axo naq 6av -*u_.L aqd -zAj, 

08 SL 0L S9 

usv djri djcj, t?xv Axo au_d dsv T*?A *?TY Axo -*u.i I^A str Axo ^Aj, 

09 SS OS 

n XO Axo n IO usv naq axi dsv ©II Axo neq dsv I^A uxo 6^v sAq 3X1 

s^ ot? se 

X^a dsv dsv I^A Jas uxo naq axi uxo aqd aqd nxo nxo nxo Axo 

0e S3 03 

ail nxo ^IO usv 6jy sAt; exi usv ^IY dsv naq naq nxo oid J^J, 

SI 01 SI 

fi^V OJd naq jas ^TO T^A sih Jqjj 6^Y axi 6j Y usv uxo *bs 3aw 

03£ <00fr> 

uinoxuie^nxfi uinxjaqoeqauAjoo <£T3> 

iHd <3I3> 
10^ <II3> 
03Z, <0I3> 



93£T 1o£> izi&S&Te&OTSTS 

OOf S6e 06€ 

aqd neq nxo sAq J9S s?IY ail *?XY Axo nxo I^A 

eiei o^Be^ofiBPq 043 ^6 6ee eo6 o5d ^dB 066 6126 
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08 SL 0L S9 

eqd eqd Axo Axo X^A nxo ^TV Sjcv neq sxi nxo Axo 3X1 a II ^sv 

oq:; oo^ 033 066 466 oq6 6p6 po6 060 640 0312 6pJ5 366 03P db6 

09 55 OS 

Axo 3qa ojd a-[i dsv JUJ, T^A sth ojd Axo sih daj, jtas Axo daj, sAo 
£61 3^6 033 poo op6 036 opo poo p66 opo 663 303 o56 663 06a 

0^ se 

3X1 sth tieq 6av ^qj, uxo nxo sAq OJd neq Axo sAq x^A ^XV usv 
^^X 060 oop 6po pp5 5pp poo qqo 06B 6pp 635 po6 qJ5p opp 

oe S£ 0Z 

3X1 ^XV dsv 3X1 6j V Axo ©II d^i dsv n.eq jiAj, dsv sAq x e A 

9 6 oqp 006 3P-6 o^p 060 pop q66 d^p 664 op5 633 op^ ^p6 6pp 6q6 o6p 

ST 01 S X 

oJd nxo oxd usv 3X1 u IO 3sv d^j, pxv nxo ^TV naq dsv o*a PXV dsv 
8^ poo 6pf5 poo opp o^p 6po ^p6 £6:} po6 pp6 poB 633. op6 600 poS op£> 

XZL <00V> 
(S3S) * * (I) <ZZZ> 

sao <xss> 
<ozz> 

uinoxuip^nxfi uinx leqoeqeuAioo <£TZ> 

YNd <ZTZ> 
8frS 

TZ£ <0TZ> 



3U,d 

00^ S6e oee sse 

naq nxo sAq jas PXV ©XI 6j V ^XV Axo nxo X^A neq J9S nxo neq sAq 

08e s^e o^e 

PXV daj, pxv 3X1 u IO J 3S sth naq 6av Axo Axo neq Axo sAo dsv iqi 

S9e 09e sse 

*?XY 311 I^A usv nxo oxa Axo X^A neq sAq PXV 3Uj uxo X^A 3X1 

ose s^e o^e 

6av dsv ^IV X^A neq 6:rv o-*d sth nxo T^A ^XV usv 3X1 J9S sth J9S 

see oee sse 

XPA X^A Axo oid -zAj, exi X^A -*3S Axo ^TO oid naq sAq usv ^xo rixo 

ozz sxe oie soe 

<3^X X^A S^V ^aj, nxo sth «xv sth B^V OJd ^3S ^XV Axo nxo 3qd ^3s 

00e S6S 06£ 

3qd Axo Axo I^A nxo «TV neq exi nxo Axo 3X1 3X1 dsv Axo 3qd 

S82 082 SZ.2 

oad 3X1 dsv -zqi I^A sth ojcd Axo sth ^3S Axo sAo axi sth 

0LZ S93 092 

naq 5j:v ^xo ^10 sAq oid naq Axo sAq x^A ^IV usv 3X1 ^XV 
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o^i sex oei 

dsv -ZU_i ©II I^A usv T\"[0 Old Axo x^A nei sA^ 121Y ^Ud uxo 

SSI OZT 5TT 

T^A sil £^Y <3sv ^XY X^A nan; Bay oxa sir nxo TRA ^IY usv ail ^as 

Oil SOI 001 

sth J3S I^A I^A Axo o:td ^Aj, exi T^A -*9S Axo nxo ojtd neq sAq usy 

56 06 58 

nxO nxo daj, x^A ^^Y nxo sth s?XY sth 6^Y ojj -*^S *?TY Axo nxo 

08 SL 0L 59 

aqa J3S aqd Axo Axo I*?A nxo t?XY 6jy naq exi nxo Axo en ^11 <3sy 

09 55 05 

AlO oscd 3X1 c2sy ^qji T^A sth ojj Axo sth d-xj, jcas Axo <3^J, sAo 

5£ 0^ 5e 

9X1 S TH tiaq 5av -zq*L uio nxo sAt ojtd naq Axo sAq x e A ^IY -z^S usy 

oe 52 os 

a TI ^TY <3sv eil Sj Y ^u.lL Axo ^XI ^jcj, dSY neq jAj, dsY sAq x^A 

51 01 5 1 

oid ^xo o^d usy ^XI u IO <3sy d^j, ^XY nxo ^XY neq dsv ojj PXY <3sy 

<00^> 

umoTuii23ni6 umyjiaqoHqauAjioo <£TZ> 

•LHd 

5^T <TTZ> 
ZZL <0T£> 



qo5 3366612601212 0^61230612123 
5LT 0Z.T 591 

aqd naq nxo sAq ies bxy ©II 6^Y ^TY Axo nxo I^A naq jcas nxo 

£££ 033 630 e^6 6^^ ^03 H06 33P 060 306 066 6^6 ^36 1230 003 6^6 

091 551 051 5^1 

neq sAi 121Y 3jc,l ^XY ^11 uio sth naq 6jv Axo Axo neq Axo sAo 

08^ ft^o ^©12 £>£>r\ 1206 0312 6120 003 3120 630 360 e66 066 630 366 363 

0^1 sex oei 

dsY ^qi ^XY ©II I^A usy nxo ojcd Axo I^a neq sAq ©XY sqd uxo 

0^6 30^ 003 606 33"e 036 oee 300 066 336 330 Bee 006 033 6eD 

SZT 0ZX 5TT 

I^A 3X1 6 ^Y <3sy e IY I*?A neq 6jy oxa sth nxo I^A ^XY usy ^11 

336 03^ 36o 3^6 336 336 630 OBO T900 OT90 636 3^6 OBe 03^ 003 

Oil 501 001 

sth I^a I^A Axo o-^d -^Aj, exi X^A ^^S Axo nxo oaa naq sAq usy 

303 636 336 366 300 D©3 03© 336 303 DJ5J5 e^6 300 330 6ee d^b 

56 06 58 

n IO nxo cJax x^A Sj:y nxo sth ^IY sth S^y oid jcag ^XY Axo nxo 

88S 3^^ 303 eo6 d66 epfi 
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ggg B30 qpB q:}B qpB Bop Bpo ;db ppB eefi 6eo oBB qqp 0P3 dob 33P ^do 

si?t 0^1 sex 

Aid Jtqi aqd nxo OJd usv Axo T^A ^XY Axo jcqj, ©qd ail ^TO 

L^q pBB OOP Dq^ BpB poo opp oBB BqB 303 qoB 0B0 qBB dob 033 03P oBB 

OCT SSI OZT 

JtBS T^a Old <3sv nxo jxAj, pxv nxo ies aqd neq pxv 6-*Y <3sv Bxv 
66^ poo qpB BpB op:; poB ppB dBp 033 B33 poB 060 dpB dBo 3B0 

SIT Oil SOI 

dsv eqd ^as ^qi naq nxo axi usv Axo oxa aqj, aas B;cv IRA ^TY 

XS^ 3pB qoq oqq d6p oop Bqo BpB d^p opp 06B qoo oop 003 3B0 BqB poB 

001 S6 06 

HX3 uxo ^9S ^TY tf^i B;rv <3sv ^qj, dsv ^qi 3©W -*q,I, neq Axo Axo naq 
£0^ ^B Bpo dBp poB 663 360 opB oop qpB oop Bqp oop B30 pBB 066 630 

£8 08 SZ, 0Z. 

6j:v -zqi ^u_d JSS .zAj, usv <3^I, djtj, pxv Axo eqd <3sv IRA ^XV Axo ^^S 
99 £ 00^ oqq. 003 opq. opp 66q 664 poB qBB 033 dpB q^B poB qBB 003 

99 09 SS 

■ZUJO I^A sth Axo .tAj, nxo Axo nxo usv neq axi dsv ©II Axo neq dsv 
£0£ opq ppB oBB BpB opp 330 oqp dpB oqp qBB Bqo dpB 

OS S^ 
XPA uxo Bav sAq axi T©A dsv dsv X^A uxo Tieq exi uxo ^Ud 

69£ 3^B 5po 060 Bpp o^p B^B opB qp6 p^B qoq qoq Bpo Bqo qqp 5po oqq 

se oe SS 

eqd nxo nxo nxo Axo ^XI n IO Axo usv B^V sAq exi usv ^TV dsv 

TTZ BBB qqp BpB qBB opp qoq 360 Bpp oqp opp poB ^pB 

0Z SI 01 

naq naq nxo ojra aqj, 6jv oxa naq jas Axo I^A sth ^qi ^qi Bj:v ©II 
£91 qqo pqo BpB poo oop qBo 000 Bqq ooq 36B q^B opo qop oop BBp oqp 

S I 
Bav usv UXO 

9X1 0B0 opp Bpo oBp B^p Poqqqq.p6Bq qpBpqqqqop Boqqqoqqqo pqpBqq^BpB 

09 pBqppBoqBp Bp^BBoBop pp^BBpB^BB p^BoopB^Bp oB^BBBooqq pppp^ppB^p 

ZZL <Q0V> 

8S9S0VXHJ <£ZZ> 
(VSL) ' * (TOT) <ZZZ> 
SOD <TZZ> 
<0ZZ> 

uiriOTUipqnxB uirt jaqopqeuAjcoo <£XZ> 

vno <ziz> 

V3L <XXZ> 
ZZL <0TZ> 



SLT 0LX S9I 

eqd H3T nxo sAq J9S PXV ©11 6av ^TV ^IO nxo X^a neq ies nxo 

091 SSI 0ST 9^1 

ub'j sAq pxv daj, pxv ©TI uxo ^©S sth naq Bav Axo ^TO t\eq Axo sAo 
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061 S8T 081 

Jtqj, n&rj fiiv ^IV *?TY J^S oaa neq ^XY «TY T^A ©u.d Axo dsv 



S£T QLT 991 

jqi t?TY ^TO ^TV T3IY usv ^TO sAq sAq naq nsq dsv I^A dsv Jili 

091 SSI OST S^T 

u-[o jqj, nxo uxo ^10 ©II ^Aj, JU.J, 9TI ojj Axo aqj, aqj nxo OJd 

o^x sei oei 

usv Aio x^A J9S ^IV Axo Jqi s>u_d ©11 ^xo I PA ojj dsv nxo 

SSI 021 SIT 

jrAi exv nxo sqd neq ^xv dsv Bav 6j:v dsv J^S ^Hd ^u^L 

Oil SOI 001 

naq nxo eil usv Axo ojcj JU.iL B^V I^A ^TY nxo uxo ^as ^XV dJJ, 

56 06 58 

S;ey dsv JU_,L dsv Jqj. 3S>PI JU..L naq Axo Axo naq Bjtv Jqi aqd ^es JAi 

08 SL 0L 59 

usv d^j, djij, exv Axo aqd dsv X^A *?IY Axo ^qj, I^A sir Axo JAj, 

09 SS OS 

nxo ^xo tixo usv neq exi dsv ©II Axo tieq dsv X^A uxo Bjv sAq exi 

s^ o^ se 

X^a dsv dsv X^A J^S ^^S uxo naq axi uxo ©ttd ^d nxo nxo nxo ^IO 

oe S2 02 

^11 nxo Axo usv B:cv sAq axi usv ^IV dsv naq nsq nxo ojej ^J, 

ST 01 SI 
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